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WASTE MANAGEMENT SUMMARY REPORT

WASTE IDENTIFICATION OVERBURDEN

SOURCE VLAKVARKFONTEIN COLLIERY
Mpumalanga Province

DATE OF ASSESSMENT NOVEMBER, 20 17

RELEVANT REGULATIONS AND STANDARDS

— National Environmental Management: Waste Act (NEM: WA, 2008)
— National Environmental Management: Waste Amendment Act (NEM: WAA, 2014)
— Waste Classification and Management Regulations (GN R634 of 2013)
— National Norms and Standards for the Assessment of Waste to Landfill Disposal (GN R635 of 2013)
— National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)
— South African National Standard (SANS) 10234:2008, Globally Harmonised System of Classification and Labelling of

Chemicals (GHS) (SANS 10234)
— South African National Standard (SANS) 11014:2010, Safety Data Sheet for Chemical Products – Content and Order of

Sections (SANS 11014)

SCOPE

INCLUDED ELEMENT DESCRIPTION

ü Defined and Listed
Waste Appraisal

Assessment of whether the waste is defined under Schedule 3 of the NEM: WAA
and/ or listed in Annexure 1 of GN R634.  Where a discrepancy is apparent the
NEM: WAA takes precedence.  Wastes either defined or listed do not necessarily
require classification in terms of SANS 10234.

ü Appraisal of Disposal
Prohibitions

Determination of possible disposal prohibitions in terms of GN R636.

ü Waste Type Profiling
for Landfill Disposal

Profiling in accordance with GN R635 and/ or Waste Acceptance Criteria as detailed
in GN R636.

ü Classification Quantitative classification in broad accordance with SANS 10234.

ß Safety Data Sheet A Safety Data Sheet (SDS) is required for all hazardous waste (excluding Health
Care Risk Waste) in terms of GN R634.



Page 2

WASTE DESCRIPTION

PROCESS ORIGIN CHEMICAL INPUTS PHYSICAL CHARACTERISTICS

Overburden/ waste rock None known Mixture of carbonaceous mudstone and sandstone

DEFINED WASTE APPRAISAL

LISTED IN SCHEDULE 3 OF NEM: W AA Yes

DESCRIPTOR Category A, Hazardous Waste, 1. Wastes resulting from exploration, mining, quarrying, and physical and
chemical treatment of minerals (a) wastes from mineral excavation

LISTED WASTE APPRAISAL

LISTED IN ANNEXURE 1 OF GN R634 Yes

DESCRIPTOR 2(a) General Waste (viii) Excavation earth material not containing hazardous waste or hazardous
chemicals

SAMPLING AND LABORATORY ANALYSIS

SAMPLER DATE COMMENTS

EIMS 01/ 11/ 2017 Seven representative samples obtained by EIMS and provided to WSP.  Seven
samples composited by laboratory for analysis.

ANALYTICAL SUITE MATRIX

Total Leachate

Metals and metalloids, as listed in GN R635
— Antimony, arsenic, barium, boron, cadmium, chromium (total and hexavalent), cobalt, copper,

lead, manganese, mercury, molybdenum, nickel, selenium, vanadium and zinc
ü ü

Inorganics, as listed in GN R635
— Chloride, nitrate, sulphate and Total Dissolved Solids
— Cyanide and fluoride

N/ A
ü

ü
ü

Organics, as listed in GN R635
— Benzene, toluene, ethylbenzene and xylenes (BTEX)
— Petroleum hydrocarbons
— Polychlorinated Biphenyls (PCB)
— Polycyclic Aromatic Hydrocarbons (PAH)
— Volatile and Semi-Volatile Organic Compounds (VOC and SVOC)

ü
ü
ü
ü
ü

ü
N/ A
ü

N/ A
ü

Pesticides, as listed in GN R635
— Aldrin + Dieldrin
— DDT + DDD + DDE
— 2,4-D
— Chlordane
— Heptachlor

ü
ü
ü
ü
ü

ü
ü
ü
ü
ü
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General Parameters, to support classification and disposal restrictions appraisal
— Calorific Value
— Flashpoint
— Moisture Content
— pH
— Total Organic Carbon (TOC)

ü
ü
ü
ü
ü

N/ A
N/ A
N/ A
N/ A
N/ A

Notes to Laboratory Analysis

1 N/ A = Not applicable
2 Leachate analysis prepared using acetic acid, sodium tetraborate decahydrate and reagent water in accordance with

GN R635 to evaluate all potential disposal/ management options
3 Laboratory certificates of analysis provided within Appendix A

APPRAISAL OF DISPOSAL PROHIBITIONS

RESTRICTIVE CONDITION DESCRIPTION

None identified

WASTE TYPE PROFILING FOR LANDFILL DISPOSAL1

DISPOSAL METHOD Mono Disposal With other Non-
Putrescible Wastes

With other Putrescible
Wastes

W ASTE TYPE Type 3 Waste Type 3 Waste Type 3 Waste

LANDFILL CLASS C /  GLB+ C /  GLB+ C /  GLB+

BARRIER DESIGN 300mm thick finger drain of geotextile covered aggregate; 100mm protection layer of
silty sand or a geotextile of equivalent performance; 1.5mm thick HDPE geo-
membrane; 300mm clay liner (of 2 x 150mm thick layers); under drainage and
monitoring system in base preparation layer.

Notes to Waste Type Profiling

1 Refer Appendix B for indicative profiling assessments for each of the possible disposal options
2 Type Profiling is based on consideration of total and leachate concentrat ions of substances published in Paragraph 6 of

GN R635 and the appropriate landfill class is determined with reference to the Waste Acceptance Criteria in Paragraph 4
of GN R636

3 While reference is made in GN R635 to the application of SANS 10234 classification to Waste Type Profiling, the
Department of Environmental Affairs has confirmed during stakeholder engagement that Hazard Statement Codes for
transportation and handling are not intended to be utilised for Waste Type Profiling for landfill disposal

1 Sub ject  to any prohib it ions



Page 4

SANS 10 234 CLASSIFICATION

HAZARDOUS NON-HAZARDOUS ü

Notes to SANS 10234 Classification

1 The overburden has been classified as non-hazardous.  Refer Appendix C for the detailed qualitative assessment
2 Assumptions in terms of the chemical form (speciation) in which elemental components of the discard are likely to

occur have generally been conservative taking into account plausible thermodynamic and mineralogical assemblages
3 Where applicable to the sample medium, results of laboratory analysis have been corrected according to sample-specific

moisture content
4 Where SANS 10234 guidance is either not available, unclear or relatively incomplete, cognisance has been taken of

European Regulation (EC) No. 1272/ 2008 on the Classification, Labelling and Packaging of Substances and Mixtures
(CLP Regulation) which adopts, within the European community, the GHS as published by the United Nations Social and
Economic Council

5 Hazard Statement Codes for chemical substances have been sourced from either the supplement to SANS 10234:2008
Edition 1, Table 3.1 of Annex VI of the CLP Regulations, or the European Chemicals Agency, Classification & Labelling
Inventory Database

6 Cognisance must be taken of the need to re-classify the waste every five years, or if the generation process changes,
subsequent to any treatment or, otherwise if more data becomes available

SAFETY DATA SHEET

REQUIRED No.

ANNEXURES

No Title

A Laboratory Analytical Certificates

B Type Profiling Assessment (GN R635/ R636)

C Material Classification (SANS 10234)

WAIVER

The Waste Management Summary Report (Report) has been prepared by WSP Environmental Proprietary Limited (WSP) on
behalf and at the request of Environmental Impact Management Services (Client), to provide the Client an understanding of the
Relevant Documents.

Unless otherwise agreed by us in writing, we do not accept responsibility or legal liability to any person other than the Client
for the contents of, or any omissions from, this Report.

To prepare this Report, we have reviewed only the documents and information provided to us by the Client or any third parties
directed to provide information and documents to us by the Client. We have not reviewed any other documents in relation to
this Report and except where otherwise indicated in the Report.
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AUTHORISATION

Adam Sanderson
Senior Associate
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Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Antimony 3 2 <1 mg/kg TM30/PM15

Arsenic
 # 22.3 2.0 <0.5 mg/kg TM30/PM15

Barium
 # 92 138 <1 mg/kg TM30/PM15

Cadmium
 # <0.1 0.2 <0.1 mg/kg TM30/PM15

Chromium
 # 12.2 40.7 <0.5 mg/kg TM30/PM15

Cobalt
 # 11.6 12.0 <0.5 mg/kg TM30/PM15

Copper
 # 9 44 <1 mg/kg TM30/PM15

Lead
 # 19 18 <5 mg/kg TM30/PM15

Manganese
 # 102 534 <1 mg/kg TM30/PM15

Mercury
 # 0.9 <0.1 <0.1 mg/kg TM30/PM15

Molybdenum
 # 13.0 1.2 <0.1 mg/kg TM30/PM15

Nickel
 # 26.3 21.6 <0.7 mg/kg TM30/PM15

Selenium
 # 1 1 <1 mg/kg TM30/PM15

Sulphur as S 3.59 0.06 <0.01 % TM30/PM15

Vanadium 26 55 <1 mg/kg TM30/PM15

Boron (Aqua Regia Soluble) 45.87 20.81 <0.25 mg/kg TM30/PM15

Zinc
 # 19 112 <5 mg/kg TM30/PM15

VOC MS

Chlorobenzene
 # <15AA <3 <3 ug/kg TM15/PM10

Methyl Tertiary Butyl Ether
 # <10AA <2 <2 ug/kg TM15/PM10

Benzene
 # 34AA 23 <3 ug/kg TM15/PM10

Toluene
 # 166AA 138 <3 ug/kg TM15/PM10

Ethylbenzene
 # 44AA 33 <3 ug/kg TM15/PM10

Xylenes (sum of isomers)
 # 235AA 157 <8 ug/kg TM15/PM10

1,2-Dichlorobenzene
 # <20AA <4 <4 ug/kg TM15/PM10

1,4-Dichlorobenzene
 # <20AA <4 <4 ug/kg TM15/PM10

1,1-Dichloroethene (1,1 DCE)
 # <30AA <6 <6 ug/kg TM15/PM10

1,2-Dichloroethane (1,2 DCA)
 # <20AA <4 <4 ug/kg TM15/PM10

1,2-Dichloroethene (cis & trans)
 # <30AA <6 <6 ug/kg TM15/PM10

1,1,1-Trichloroethane
 # <15AA <3 <3 ug/kg TM15/PM10

1,1,2-Trichloroethane
 # <15AA <3 <3 ug/kg TM15/PM10

1,1,1,2-Tetrachloroethane <15AA <3 <3 ug/kg TM15/PM10

1,1,2,2-Tetrachloroethane
 # <15AA <3 <3 ug/kg TM15/PM10

Trichlorobenzenes (1,2,3 & 1,2,4)
 # <70AA <14 <14 ug/kg TM15/PM10

Carbon tetrachloride
 # <20AA <4 <4 ug/kg TM15/PM10

Chloroform
 # <15AA <3 <3 ug/kg TM15/PM10

Dichloromethane (DCM)
 # <150AA <30 <30 ug/kg TM15/PM10

Methyl Ethyl Ketone (MEK) <100
SV <100 <100 ug/kg TM15/PM10

Styrene <15AA <3 <3 ug/kg TM15_A/PM10

Tetrachloroethene (PCE)
 # 43AA 12 <3 ug/kg TM15/PM10

Trichloroethene (TCE)
 # <15AA <3 <3 ug/kg TM15/PM10

Vinyl Chloride <10AA <2 <2 ug/kg TM15_A/PM10

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 18



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Pesticides

Organochlorine Pesticides

Aldrin <10 <10 <10 ug/kg TM42/PM8

Dieldrin <10 <10 <10 ug/kg TM42/PM8

Heptachlor <10 <10 <10 ug/kg TM42/PM8

DDE (o,p & p,p) <20 <20 <20 ug/kg TM42/PM8

DDT (o,p & p,p) <20 <20 <20 ug/kg TM42/PM8

TDE (o,p & p,p) <20 <20 <20 ug/kg TM42/PM8

Chlordane (cis & trans) <20 <20 <20 ug/kg TM42/PM8

2,4 - D <100 <100 <100 ug/kg TM42/PM8

EPH (C10-C36) 20 21 <10 mg/kg TM5/PM8

Mineral Oil (C10-C40) <30 <30 <30 mg/kg TM5/PM16

GRO (C6-C9) 0.2
SV 0.2 <0.1 mg/kg TM36/PM12

PCBs (Total vs Aroclor 1254) <10 <10 <10 ug/kg TM16/PM8

Total Phenols HPLC <0.15 <0.15 <0.15 mg/kg TM26/PM21

Natural Moisture Content 1.2 0.4 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 1.1 0.4 <0.1 % PM4/PM0

Fluoride 0.4 0.9 <0.3 mg/kg TM173/PM20

Hexavalent Chromium
 # <0.3 <0.3 <0.3 mg/kg TM38/PM20

Total Cyanide
 # <0.5 <0.5 <0.5 mg/kg TM89/PM45

Total Organic Carbon
 # 57.67 6.19 <0.02 % TM21/PM24

Calorific Value 19 2 <1 MJ/kg TM21/PM24

Phenols

2,4,6-Trichlorophenol <10 <10 <10 ug/kg TM16/PM8

2,4-Dichlorophenol
 # <10 <10 <10 ug/kg TM16/PM8

2-Chlorophenol
 # <10 <10 <10 ug/kg TM16/PM8

PAHs

Benzo(a)pyrene 157 19 <10 ug/kg TM16/PM8

PAH 16 Total 2546 939 <150 ug/kg TM16/PM8

Phthalates

Bis(2-ethylhexyl) phthalate <100 <100 <100 ug/kg TM16/PM8

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 18



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Other semi volatiles

2,4-Dinitrotoluene <10 <10 <10 ug/kg TM16/PM8

Hexachlorobutadiene
 # <10 <10 <10 ug/kg TM16/PM8

Nitrobenzene
 # <10 <10 <10 ug/kg TM16/PM8

Flashpoint @ 93C >93 >93 >93 Degrees C TM79/PM0

Formaldehyde (water soluble) <0.5 <0.5 <0.5 mg/kg TM51/PM112

pH
 # 8.06 7.95 <0.01 pH units TM73/PM11

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 18



Client Name: Report : ASLP (20:1) - Reagent Water

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Dissolved Antimony <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium 79 59 <3 ug/l TM30/PM14

Dissolved Boron 35 27 <12 ug/l TM30/PM14

Dissolved Cadmium <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Chromium <1.5 <1.5 <1.5 ug/l TM30/PM14

Dissolved Cobalt <2 <2 <2 ug/l TM30/PM14

Dissolved Copper <7 <7 <7 ug/l TM30/PM14

Dissolved Lead <5 <5 <5 ug/l TM30/PM14

Dissolved Manganese 10 7 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum <2 11 <2 ug/l TM30/PM14

Dissolved Nickel <2 <2 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium <1.5 1.5 <1.5 ug/l TM30/PM14

Dissolved Zinc 7 3 <3 ug/l TM30/PM14

PCBs (Total vs Aroclor 1254) <0.2 <0.2 <0.2 ug/l TM16/PM30

Total Phenols HPLC <0.1 <0.1 <0.1 mg/l TM26/PM0

Sulphate as SO4 35.00 15.49 <0.05 mg/l TM38/PM0

Fluoride <0.3 0.3 <0.3 mg/l TM173/PM0

Chloride 1.0 0.4 <0.3 mg/l TM38/PM0

Nitrate as N 0.05 <0.05 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 mg/l TM89/PM0

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 18



Client Name: Report : ASLP (20:1) - Reagent Water

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

VOC MS

Methyl Tertiary Butyl Ether <1 <1 <1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM88

Dichloromethane (DCM) <5 <5 <5 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 <6 ug/l TM15/PM88

Chloroform <2 <2 <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 <2 ug/l TM15/PM88

Benzene <1 <1 <1 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 <3 ug/l TM15/PM88

Toluene <5 <5 <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 <3 ug/l TM15/PM88

Chlorobenzene <2 <2 <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM88

Ethylbenzene <1 <1 <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 <3 ug/l TM15/PM88

Styrene <2 <2 <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 <100 ug/l TM15/PM88

SVOC MS

Phenols

2-Chlorophenol <1 <1 <1 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 ug/l TM16/PM30

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 18



Client Name: Report : ASLP (20:1) - Reagent Water

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

SVOC MS

PAHs

Naphthalene <1 5 <1 ug/l TM16/PM30

Acenaphthylene <0.5 <0.5 <0.5 ug/l TM16/PM30

Acenaphthene <1 <1 <1 ug/l TM16/PM30

Fluorene <0.5 1.2 <0.5 ug/l TM16/PM30

Phenanthrene 0.6 3.3 <0.5 ug/l TM16/PM30

Anthracene <0.5 <0.5 <0.5 ug/l TM16/PM30

Fluoranthene <0.5 1.7 <0.5 ug/l TM16/PM30

Pyrene <0.5 1.3 <0.5 ug/l TM16/PM30

Benzo(a)anthracene <0.5 0.8 <0.5 ug/l TM16/PM30

Chrysene <0.5 0.8 <0.5 ug/l TM16/PM30

Benzo(bk)fluoranthene <1 2 <1 ug/l TM16/PM30

Benzo(a)pyrene <1 <1 <1 ug/l TM16/PM30

Indeno(123cd)pyrene <1 <1 <1 ug/l TM16/PM30

Dibenzo(ah)anthracene <0.5 <0.5 <0.5 ug/l TM16/PM30

Benzo(ghi)perylene <0.5 1.0 <0.5 ug/l TM16/PM30

PAH 16 Total <10 17 <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <5 7 <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 ug/l TM16/PM30

Pesticides

Organochlorine Pesticides

Aldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Dieldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 ug/l TM149/PM30

DDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

DDT (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

TDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

Chlordane (cis & trans) <0.02 <0.02 <0.02 ug/l TM149/PM30

2,4 - D <0.1 <2.0AB <0.1 ug/l TM42/PM30

Formaldehyde <0.5 <0.5 <0.5 mg/l TM51/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 mg/l TM38/PM0

Total Dissolved Solids 164 <35 <35 mg/l TM20/PM0

VOC MS

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 <6 ug/l TM15/PM88

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 18



Client Name: Report : ASLP (20:1) - Tetraborate

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Dissolved Antimony <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium 295 593 <3 ug/l TM30/PM14

Dissolved Cadmium <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Chromium 8.6 9.6 <1.5 ug/l TM30/PM14

Dissolved Cobalt <2 <2 <2 ug/l TM30/PM14

Dissolved Copper 47 51 <7 ug/l TM30/PM14

Dissolved Lead <5 <5 <5 ug/l TM30/PM14

Dissolved Manganese 51 15 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum 19 22 <2 ug/l TM30/PM14

Dissolved Nickel 6 <2 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium 8.4 16.3 <1.5 ug/l TM30/PM14

Dissolved Zinc <3 <3 <3 ug/l TM30/PM14

VOC MS

Methyl Tertiary Butyl Ether <1 <1 <1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM88

Dichloromethane (DCM) <5 <5 <5 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 <6 ug/l TM15/PM88

Chloroform <2 <2 <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 <2 ug/l TM15/PM88

Benzene <1 <1 <1 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 <3 ug/l TM15/PM88

Toluene <5 <5 <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 <3 ug/l TM15/PM88

Chlorobenzene <2 <2 <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM88

Ethylbenzene <1 <1 <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 <3 ug/l TM15/PM88

Styrene <2 <2 <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 <6 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 <100 ug/l TM15/PM88

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 18



Client Name: Report : ASLP (20:1) - Tetraborate

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

SVOC MS

Phenols

2-Chlorophenol <1 <1 <1 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 ug/l TM16/PM30

PAHs

Benzo(a)pyrene <1 <1 <1 ug/l TM16/PM30

PAH 16 Total <10 <10 <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <5 <5 <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 ug/l TM16/PM30

PCBs (Total vs Aroclor 1254) <0.2 <0.2 <0.2 ug/l TM16/PM30

Total Phenols HPLC <0.1 <0.1 <0.1 mg/l TM26/PM0

Fluoride <0.3 0.5 <0.3 mg/l TM173/PM0

Sulphate as SO4 56.92 56.01 <0.05 mg/l TM38/PM0

Chloride 16.4 16.4 <0.3 mg/l TM38/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 mg/l TM38/PM0

Nitrate as N <0.05 <0.05 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 mg/l TM89/PM0

Pesticides

Organochlorine Pesticides

Aldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Dieldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 ug/l TM149/PM30

DDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

DDT (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

TDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

Chlordane (cis & trans) <0.02 <0.02 <0.02 ug/l TM149/PM30

2,4 - D <0.1 <0.1 <0.1 ug/l TM42/PM30

Formaldehyde <0.5 <0.5 <0.5 mg/l TM51/PM0

Total Dissolved Solids <35 136 <35 mg/l TM20/PM0

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 9 of 18



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Dissolved Antimony <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium 756 681 <3 ug/l TM30/PM14

Dissolved Boron 58 42 <12 ug/l TM30/PM14

Dissolved Cadmium <0.5 1.4 <0.5 ug/l TM30/PM14

Dissolved Chromium 2.0 4.2 <1.5 ug/l TM30/PM14

Dissolved Cobalt 47 78 <2 ug/l TM30/PM14

Dissolved Copper 66 97 <7 ug/l TM30/PM14

Dissolved Lead <5 8 <5 ug/l TM30/PM14

Dissolved Manganese 1088 653 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum <2 <2 <2 ug/l TM30/PM14

Dissolved Nickel 91 80 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium <1.5 <1.5 <1.5 ug/l TM30/PM14

Dissolved Zinc 40 283 <3 ug/l TM30/PM14

VOC MS

Methyl Tertiary Butyl Ether <0.1 <0.1 <0.1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM88

Dichloromethane (DCM) <20 <20 <20 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 <6 ug/l TM15/PM88

Chloroform <2 <2 <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 <2 ug/l TM15/PM88

Benzene <0.5 <0.5 <0.5 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 <3 ug/l TM15/PM88

Toluene <5 <5 <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 <3 ug/l TM15/PM88

Chlorobenzene <2 <2 <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM88

Ethylbenzene <1 <1 <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 <3 ug/l TM15/PM88

Styrene <2 <2 <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 <6 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 <100 ug/l TM15/PM88

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 18



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

SVOC MS

Phenols

2-Chlorophenol <1 <1 <1 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 ug/l TM16/PM30

PAHs

Benzo(a)pyrene <1 <1 <1 ug/l TM16/PM30

PAH 16 Total <10 <10 <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <5 <5 <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 ug/l TM16/PM30

PCBs (Total vs Aroclor 1254) <0.2 <0.2 <0.2 ug/l TM16/PM30

Total Phenols HPLC <0.1 <0.1 <0.1 mg/l TM26/PM0

Fluoride <0.3 <0.3 <0.3 mg/l TM173/PM0

Sulphate as SO4 29.30 18.21 <0.05 mg/l TM38/PM0

Chloride 5.1 4.0 <0.3 mg/l TM38/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 mg/l TM38/PM0

Nitrate as N <0.05 <0.05 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 mg/l TM89/PM0

Pesticides

Organochlorine Pesticides

Aldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Dieldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 ug/l TM149/PM30

DDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

DDT (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

TDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

Chlordane (cis & trans) <0.02 <0.02 <0.02 ug/l TM149/PM30

2,4 - D <0.1 <0.1 <0.1 ug/l TM42/PM30

pH of leaching fluid 5.0 5.0 < pH units NONE/PM80

Formaldehyde <0.5 0.7 <0.5 mg/l TM51/PM0

Total Dissolved Solids <35 <35 <35 mg/l TM20/PM0

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 11 of 18



Notification of Deviating Samples

Matrix : Solid

J E

 Job

 No.

Batch Depth
 J E Sample 

No.
Analysis Reason

17/18313 1 1-8 VOC Solid Samples were received at a temperature above 9°C.

17/18313 1 9-16 VOC Solid Samples were received at a temperature above 9°C.

Please note that only samples that are deviating are mentioned in this report.  If no samples are listed it is because none were deviating.

Only analyses which are accredited are recorded as deviating if set criteria are not met.

OVERBURDEN

Location:

Contact: Adam Sanderson

Sample ID

WASH PLANT

Exova Jones Environmental

Client Name: WSP Environmental & Energy Africa

Reference: 41100685

QF-PM 3.1.11 v3 Please include all sections of this report if it is reproduced 12 of 18



JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our

MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations

of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS

accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 

to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 

listed in order of ease of fibre release.

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when

all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been

met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside

the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 

been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered

indicative only, but this does not mean the data is not valid. 

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact

the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable

containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and

any test results that may be compromised highlighted on your deviating samples report. 

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 

may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated

blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are

outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

17/18313

WATERS

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be

included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless

otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,

clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable

limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but

the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 13 of 18



JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA

AB

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

No Asbestos Detected.

x5 Dilution

x20 Dilution

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

MCERTS accredited.

Matrix Effect

Trip Blank Sample

Blank Sample

Client Sample

Not applicable

ISO17025 (UKAS Ref No. 4225) accredited - UK.

Dilution required.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa.

Indicates analyte found in associated method blank.

AQC Sample

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

No Determination Possible

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to a Jones Environmental approved laboratory.

ABBREVIATIONS and ACRONYMS USED

17/18313

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 14 of 18



JE Job No: 17/18313

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

PM4
Gravimetric measurement of Natural Moisture Content and % Moisture Content at either 

35°C or 105°C. Calculation based on ISO 11465 and BS1377.
PM0 No preparation is required.

TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
PM16 Fractionation into aliphatic and aromatic fractions using a Rapid Trace SPE. AR Yes

TM5
Modified USEPA 8015B method for the determination of solvent Extractable Petroleum 

Hydrocarbons (EPH) with carbon banding within the range C8-C40 GC-FID. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
AR Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
Yes AR Yes

TM15
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds 

(VOCs) by Headspace GC-MS.
PM88

A 20:1 ratio of deionised water to as received soil, is leached for 18 hours with zero 

headspace.
AR No

TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR No

TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM16
Modified USEPA 8270. Quantitative determination of Semi-Volatile Organic compounds 

(SVOCs) by GC-MS. 
PM8

End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
Yes AR Yes

TM20
Modified BS 1377-3: 1990/USEPA 160.3 Gravimetric determination of Total Dissolved 

Solids/Total Solids
PM0 No preparation is required. AR No

Exova Jones Environmental Method Code Appendix

QF-PM 3.1.10 v14 Please include all sections of this report if it is reproduced 15 of 18



JE Job No: 17/18313

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM21

Modified USEPA 415.1. Determination of Total Organic Carbon or Total Carbon by 

combustion in an Eltra TOC furnace/analyser in the presence of oxygen. The CO2 

generated is quantified using infra-red detection.  Organic Matter (SOM) calculated as 

per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
AD Yes

TM21

Modified USEPA 415.1. Determination of Total Organic Carbon or Total Carbon by 

combustion in an Eltra TOC furnace/analyser in the presence of oxygen. The CO2 

generated is quantified using infra-red detection.  Organic Matter (SOM) calculated as 

per EA MCERTS Chemical Testing of Soil, March 2012 v4.

PM24
Dried and ground solid samples are washed with hydrochloric acid, then rinsed with 

deionised water to remove the mineral carbon before TOC analysis.
Yes AD Yes

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM0 No preparation is required. AR No

TM26
Determination of phenols by Reversed Phased High Performance Liquid 

Chromatography and Electro-Chemical Detection.
PM21

As received solid  or water samples are extracted in Methanol: Sodium Hydroxide (0.1M 

NaOH) (60:40) by orbital shaker.
AR Yes

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM14
Analysis of waters and leachates for metals by ICP OES/ICP MS. Samples are filtered for 

dissolved metals and acidified if required.
AR No

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
AD Yes

TM30

Determination of Trace Metal elements by ICP-OES (Inductively Coupled Plasma - 

Optical Emission Spectrometry). Modified US EPA Method 200.7, 6010B and BS EN ISO 

11885 2009

PM15
Acid digestion of dried and ground solid samples using Aqua Regia refluxed at 112.5 °C. 

Samples containing asbestos are not dried and ground.
Yes AD Yes

TM36
Modified US EPA method 8015B. Determination of Gasoline Range Organics (GRO) in 

the carbon  chain range of C4-12 by headspace GC-FID.  
PM12

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.
AR Yes

TM38
Soluble Ion analysis using the Thermo Aquakem Photometric Automatic Analyser. 

Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1
PM0 No preparation is required. AR No

TM38
Soluble Ion analysis using the Thermo Aquakem Photometric Automatic Analyser. 

Modified US EPA methods 325.2, 375.4, 365.2, 353.1, 354.1
PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

Yes AR Yes

Exova Jones Environmental Method Code Appendix
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JE Job No: 17/18313

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM42 Modified US EPA method 8270. Pesticides and herbicdes by GC-MS PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR No

TM42 Modified US EPA method 8270. Pesticides and herbicdes by GC-MS PM8
End over end extraction of solid samples for organic analysis. The solvent mix varies 

depending on analysis required.
AR Yes

TM51
Formaldehyde determination by reaction with Ammonium Ions and acetylacetone which 

is analysed spectrophotometrically.
PM0 No preparation is required.

TM51
Formaldehyde determination by reaction with Ammonium Ions and acetylacetone which 

is analysed spectrophotometrically.
PM112 As received soils are extracted with deionised water in a 4:1 ratio AR Yes

TM73
Modified US EPA methods 150.1 and 9045D and BS1377:1990. Determination of pH by 

Metrohm automated probe analyser.
PM11 Extraction of as received solid samples using one part solid to 2.5 parts deionised water. Yes AR No

TM79 Determination of Flashpoint using a Closed Cup Flashpoint Analyser PM0 No preparation is required. AR No

TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser.  

Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

PM0 No preparation is required. AR No

TM89

Modified USEPA method OIA-1667. Determination of cyanide by Flow Injection Analyser.  

Where WAD cyanides are required a Ligand displacement step is carried out before 

analysis.

PM45
As received solid samples are extracted with 1M NaOH by orbital shaker for Cyanide and 

Thiocyanate analysis.
Yes AR Yes

TM149
Determination of Pesticides by Large Volume Injection on GC Triple Quad MS, based 

upon USEPA method 8270
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR

TM149
Determination of Pesticides by Large Volume Injection on GC Triple Quad MS, based 

upon USEPA method 8270
PM30 Water samples are extracted with solvent using a magnetic stirrer to create a vortex. AR No
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JE Job No: 17/18313

Test Method No. Description

Prep Method 

No. (if 

appropriate)

Description

ISO

17025

(UKAS/S

ANAS)

MCERTS 

(UK soils 

only)

Analysis done 

on As Received 

(AR) or Dried 

(AD)

Reported on 

dry weight 

basis

TM173 Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 340.2 PM0 No preparation is required. AR No

TM173 Analysis of fluoride by ISE (Ion Selective Electrode) using modified ISE method 340.2 PM20

Extraction of dried and ground or as received samples with deionised water in a 2:1 

water to solid ratio using a reciprocal shaker for all analytes except hexavalent 

chromium. Extraction of as received sample using 10:1 ratio of 0.2M sodium hydroxide to 

soil for hexavalent chromium using a reciprocal shaker.

AR Yes

NONE No Method Code PM80

A 20:1 ratio of leaching fluid to as received soil, is leached for 18 hours. The client can 

choose to use any of the following leaching fluids a) deionised water b) pH5 c) pH 

5/pH2.9 depending on pH of sample d) pH9.2

AR No

TM15_A
Modified USEPA 8260. Quantitative Determination of Volatile Organic Compounds, Vinyl 

Chloride & Styrene by Headspace GC-MS.
PM10

Modified US EPA method 5021. Preparation of solid and liquid samples for GC 

headspace analysis.  
AR Yes

Exova Jones Environmental Method Code Appendix
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APPENDIX

B TYPE PROFILING



Source of Waste:
Waste Matrix (Liquid /  Solid):

Leachate Preparation (Solids Only):

TCT0 TCT1 TCT2
Assessed

Concentration
LCT0 LCT1 LCT2 LCT3

Assessed
Concentration

Arsenic 5.8 500 2000 2 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Boron 150 15000 60000 20.81 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.042 4
Barium 62.5 6250 25000 138 2 or 3 - LCT Dependent 0.7 35 70 280 0.681 4
Cadmium 7.5 260 1040 0.2 2, 3 or 4 - LCT Dependent 0.003 0.15 0.3 1.2 0.0014 4
Cobalt 50 5000 20000 12 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.078 4
Chromium 46000 800000 - 40.7 2, 3 or 4 - LCT Dependent 0.1 5 10 40 0.0042 4
Chromium (Hexavalent) 6.5 500 2000 0.05 2.5 5 20
Copper 16 19500 78000 44 2 or 3 - LCT Dependent 2 100 200 800 0.097 4
Mercury 0.93 160 640 0.006 0.3 0.6 2.4
Manganese 1000 25000 100000 534 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.653 3
Molybdenum 40 1000 4000 1.2 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28
Nickel 91 10600 42400 21.6 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.08 3
Lead 20 1900 7600 18 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4 0.008 4
Antimony 10 75 300 2 2, 3 or 4 - LCT Dependent 0.02 1 2 8
Selenium 10 50 200 1 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Vanadium 150 2680 10720 55 2, 3 or 4 - LCT Dependent 0.2 10 20 80
Zinc 240 160000 640000 112 2, 3 or 4 - LCT Dependent 5 250 500 2000 0.283 4

Total Dissolved Solids - - - 1000 12500 25000 100000

Chloride - - - 300 15000 30000 120000

Sulphate - - - 250 12500 25000 100000

Nitrate - - - 11 550 1100 4400
Fluoride 100 10000 40000 0.9 2, 3 or 4 - LCT Dependent 1.5 75 150 600
Cyanide 14 10500 42000 0.07 3.5 7 28

Benzene - 10 40 0.023 2, 3 or 4 - LCT Dependent - 0.01 0.02 0.08
Benzo(a)pyrene - 1.7 6.8 0.019 2, 3 or 4 - LCT Dependent - 0.035 0.07 0.28
Carbon tetrachloride - 4 16 - 0.2 0.4 1.6
Chlorobenzene - 8800 35200 - 5 10 40
Chloroform - 700 2800 - 15 30 120
2-Chlorophenol - 2100 8400 - 15 30 120
Bis(2-ethylhexyl)phthalate - 40 160 - 0.5 1 4
1,2-Dichlorobenzene - 31900 127600 - 5 10 40
1,4-Dichlorobenzene - 18400 73600 - 15 30 120
1,2-Dichloroethane - 3.7 14.8 - 1.5 3 12
1,1-Dichloroethene - 150 600 - 0.35 0.7 2.8
1,2-Dichloroethene - 3750 15000 - 2.5 5 20
Dichloromethane - 16 64 - 0.25 0.5 2
2,4-Dichlorophenol - 800 3200 - 10 20 80
2,4-Dinitrotoluene - 5.2 20.8 - 0.065 0.13 0.52
Ethylbenzene - 540 2160 0.033 2, 3 or 4 - LCT Dependent - 3.5 7 28
Formaldehyde - 2000 8000 - 25 50 200 0.7 3 or 4
Hexachlorobutadiene - 2.8 5.4 - 0.03 0.06 0.24
Methyl Ethyl Ketone (2-Butanone) - 8000 32000 - 100 200 800
Methyl Tertiary Butyl Ether - 1435 5740 - 2.5 5 20
Nitrobenzene - 45 180 - 1 2 8

Total PAHs - 50 200 0.939 2, 3 or 4 - - - -

>C6-C9 - 650 2600 0.2 2, 3 or 4 - - - -

>C10-C36 - 10000 40000 21 2, 3 or 4 - - - -
Phenol - 560 2240 - 7 14 56
Polychlorinated Biphenyls (PCBs) - 12 48 - 0.025 0.05 0.2
Styrene - 120 480 - 1 2 8
1,1,1,2-Tetrachloroethane - 400 1600 - 5 10 40
1,1,2,2-Tetrachloroethane - 5 20 - 0.65 1.3 5.3
Tetrachloroethene - 200 800 0.012 2, 3 or 4 - LCT Dependent - 0.25 0.5 2
Toluene - 1150 4600 0.138 2, 3 or 4 - LCT Dependent - 35 70 280
Trichlorobenzenes (Sum) - 3300 13200 - 3.5 7 28
1,1,1-Trichloroethane - 1200 4800 - 15 30 120
1,1,2-Trichloroethane - 48 192 - 0.06 1 4
Trichloroethene - 11600 46400 - 0.25 2 8
2,4,6-Trichlorophenol - 1770 7080 - 10 20 80
Vinyl chloride - 1.5 6 - 0.015 0.03 0.12
Xylenes (Sum) - 890 3560 0.157 2, 3 or 4 - LCT Dependent - 25 50 200

Aldrin + Dieldrin 0.05 1.2 4.8 - 0.015 0.03 0.03
DDT + DDD + DDE 0.05 50 200 - 1 2 2
2,4-Dichlorophenoxyacetic Acid (2,4-D) 0.05 120 480 - 1.5 3 3
Chlordane 0.05 4 16 - 0.05 0.1 0.1
Heptachlor 0.05 1.2 4.8 - 0.015 0.03 0.03

Assessed
Concentration

As above No

As above Yes

Total Organic Carbon (%) 6.19 No

BTEX (Sum) 0.351 Yes

Polychlorinated Biphenyls (PCBs) Not Detected Yes

Mineral Oil (>C10-C40) <30 Yes

Aldrin + Dieldrin Not Detected Yes

DDT + DDD + DDE Not Detected Likely

2,4-Dichlorophenoxyacetic Acid (2,4-D) Not Detected Likely

Chlordane Not Detected Yes

Heptachlor Not Detected Yes

PCBs > 50ppm
No

pH <6 or >12 7.95 No

Flashpoint <61o Celsius >93 No

Moisture Content > 40% 0.4 No
CV (MJ/ kg): 2 No

TOC (%): 6.19 No
Brine (high salt content) >5% TDS N/ A N/ A
Leachable TDS >100 000mg/ l 0 No

Notes to Waste Type Profiling
1. The final waste type is determined from the most conservative type calculated for any
individual substance, whether this be based on Total (TCT) or Leachable (LCT) concentrations.
2. Where a number of waste types are applicable for any given substance (i.e. the consideration
of TCTs in isolation cannot result in a Type 4 profile), the final waste type is determined by
considering both the TCT and LCT analytical data simultaneously.
3. Only where laboratory analysis has resulted in positive identification of substances (i.e. above
laboratory limits of detection) have these been compared to their respective TCTs and LCTs (i.e.
substances determined to be at concentrations less than laboratory limits of detection have
been assumed to be absent).
4. Notwithstanding disposal prohibitions, profiling of liquid wastes is undertaken by comparing
the analytical results obtained directly from the liquid media to the LCT thresholds given that
liquid wastes cannot provide a leachate extract for analysis.

3

Not applicable

Metals (all concentrations <TCT0 & LCT0):

Anions (all concentrations <TCT0 & LCT0):

Hazardous with Calorific Value >10MJ/ kg
Hazardous with Total Organic Carbon >6%

TDS (mg/ l):

Type 3 Waste Class C /  GLB+
Disposal Prohibitions (notwithstanding other potential restrictions associated with Waste Type)

Not applicable, PCBs not detected

Solid

TDS (%): Not applicable to a solid waste

Not Applicable

Not Applicable

Not Applicable

Moisture Content (%): Not applicable
Not applicable
Not applicable

Explosive, corrosive or oxidising according to SANS 10234 Not applicable
pH: Not applicable

Flashpoint (oC): Not applicable

PCBs (ppm):

Category of Landfill (GN R636 of 2013)

6

1

500

0.05

0.05

0.05

0.05

0.05
Overall Screened Waste Type (notwithstanding potential disposal prohibitions, see below)

Pesticides

Satisfy
Type 4Threshold

Not Applicable

Not Applicable

Not Applicable

Not Applicable

End of Waste Type Profiling and Disposal Prohibition Appraisal

Screening W aste Type Profiling and Disposal Prohibit ion Appraisal
Based on National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R635 of 2013) together with National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)

Vlakvarkfontein Colliery, Mpumalanga, Overburden

Substance
Concentration (ppm) - Solid/ Total Waste Type

(based on TCTs and subject
to LCTs)

Concentration (ppm) - Leachate/ Liquid Waste Type
(based on LCTs and

subject to TCTs)

Putrescible: 0.1M Acetic Acid Solution (altered pH)

Metal Ions

Inorganic Anions

Organics

Pesticides

Supplementary Consideration for Confirmation of Type 4 Waste Type

Organics
Concentration (mg/ kg), unless stated
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Source of Waste:
Waste Matrix (Liquid /  Solid):

Leachate Preparation (Solids Only):

TCT0 TCT1 TCT2
Assessed

Concentration
LCT0 LCT1 LCT2 LCT3

Assessed
Concentration

Arsenic 5.8 500 2000 2 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Boron 150 15000 60000 20.81 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.042 4
Barium 62.5 6250 25000 138 2 or 3 - LCT Dependent 0.7 35 70 280 0.681 4
Cadmium 7.5 260 1040 0.2 2, 3 or 4 - LCT Dependent 0.003 0.15 0.3 1.2 0.0014 4
Cobalt 50 5000 20000 12 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.078 4
Chromium 46000 800000 - 40.7 2, 3 or 4 - LCT Dependent 0.1 5 10 40 0.0096 4
Chromium (Hexavalent) 6.5 500 2000 0.05 2.5 5 20
Copper 16 19500 78000 44 2 or 3 - LCT Dependent 2 100 200 800 0.097 4
Mercury 0.93 160 640 0.006 0.3 0.6 2.4
Manganese 1000 25000 100000 534 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.653 3
Molybdenum 40 1000 4000 1.2 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.022 4
Nickel 91 10600 42400 21.6 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.08 3
Lead 20 1900 7600 18 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4 0.008 4
Antimony 10 75 300 2 2, 3 or 4 - LCT Dependent 0.02 1 2 8
Selenium 10 50 200 1 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Vanadium 150 2680 10720 55 2, 3 or 4 - LCT Dependent 0.2 10 20 80 0.0163 4
Zinc 240 160000 640000 112 2, 3 or 4 - LCT Dependent 5 250 500 2000 0.283 4

Total Dissolved Solids - - - 1000 12500 25000 100000 136 4

Chloride - - - 300 15000 30000 120000

Sulphate - - - 250 12500 25000 100000

Nitrate - - - 11 550 1100 4400
Fluoride 100 10000 40000 0.9 2, 3 or 4 - LCT Dependent 1.5 75 150 600 0.5 4
Cyanide 14 10500 42000 0.07 3.5 7 28

Benzene - 10 40 0.023 2, 3 or 4 - LCT Dependent - 0.01 0.02 0.08
Benzo(a)pyrene - 1.7 6.8 0.019 2, 3 or 4 - LCT Dependent - 0.035 0.07 0.28
Carbon tetrachloride - 4 16 - 0.2 0.4 1.6
Chlorobenzene - 8800 35200 - 5 10 40
Chloroform - 700 2800 - 15 30 120
2-Chlorophenol - 2100 8400 - 15 30 120
Bis(2-ethylhexyl)phthalate - 40 160 - 0.5 1 4
1,2-Dichlorobenzene - 31900 127600 - 5 10 40
1,4-Dichlorobenzene - 18400 73600 - 15 30 120
1,2-Dichloroethane - 3.7 14.8 - 1.5 3 12
1,1-Dichloroethene - 150 600 - 0.35 0.7 2.8
1,2-Dichloroethene - 3750 15000 - 2.5 5 20
Dichloromethane - 16 64 - 0.25 0.5 2
2,4-Dichlorophenol - 800 3200 - 10 20 80
2,4-Dinitrotoluene - 5.2 20.8 - 0.065 0.13 0.52
Ethylbenzene - 540 2160 0.033 2, 3 or 4 - LCT Dependent - 3.5 7 28
Formaldehyde - 2000 8000 - 25 50 200 0.7 3 or 4
Hexachlorobutadiene - 2.8 5.4 - 0.03 0.06 0.24
Methyl Ethyl Ketone (2-Butanone) - 8000 32000 - 100 200 800
Methyl Tertiary Butyl Ether - 1435 5740 - 2.5 5 20
Nitrobenzene - 45 180 - 1 2 8

Total PAHs - 50 200 0.939 2, 3 or 4 - - - -

>C6-C9 - 650 2600 0.2 2, 3 or 4 - - - -

>C10-C36 - 10000 40000 21 2, 3 or 4 - - - -
Phenol - 560 2240 - 7 14 56
Polychlorinated Biphenyls (PCBs) - 12 48 - 0.025 0.05 0.2
Styrene - 120 480 - 1 2 8
1,1,1,2-Tetrachloroethane - 400 1600 - 5 10 40
1,1,2,2-Tetrachloroethane - 5 20 - 0.65 1.3 5.3
Tetrachloroethene - 200 800 0.012 2, 3 or 4 - LCT Dependent - 0.25 0.5 2
Toluene - 1150 4600 0.138 2, 3 or 4 - LCT Dependent - 35 70 280
Trichlorobenzenes (Sum) - 3300 13200 - 3.5 7 28
1,1,1-Trichloroethane - 1200 4800 - 15 30 120
1,1,2-Trichloroethane - 48 192 - 0.06 1 4
Trichloroethene - 11600 46400 - 0.25 2 8
2,4,6-Trichlorophenol - 1770 7080 - 10 20 80
Vinyl chloride - 1.5 6 - 0.015 0.03 0.12
Xylenes (Sum) - 890 3560 0.157 2, 3 or 4 - LCT Dependent - 25 50 200

Aldrin + Dieldrin 0.05 1.2 4.8 - 0.015 0.03 0.03
DDT + DDD + DDE 0.05 50 200 - 1 2 2
2,4-Dichlorophenoxyacetic Acid (2,4-D) 0.05 120 480 - 1.5 3 3
Chlordane 0.05 4 16 - 0.05 0.1 0.1
Heptachlor 0.05 1.2 4.8 - 0.015 0.03 0.03

Assessed
Concentration

As above No

As above Yes

Total Organic Carbon (%) 6.19 No

BTEX (Sum) 0.351 Yes

Polychlorinated Biphenyls (PCBs) Not Detected Yes

Mineral Oil (>C10-C40) <30 Yes

Aldrin + Dieldrin Not Detected Yes

DDT + DDD + DDE Not Detected Likely

2,4-Dichlorophenoxyacetic Acid (2,4-D) Not Detected Likely

Chlordane Not Detected Yes

Heptachlor Not Detected Yes

PCBs > 50ppm
No

pH <6 or >12 7.95 No

Flashpoint <61o Celsius >93 No

Moisture Content > 40% 0.4 No
CV (MJ/ kg): 2 No

TOC (%): 6.19 No
Brine (high salt content) >5% TDS N/ A N/ A
Leachable TDS >100 000mg/ l 136 No

End of Waste Type Profiling and Disposal Prohibition Appraisal

Screening W aste Type Profiling and Disposal Prohibit ion Appraisal
Based on National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R635 of 2013) together with National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)

Vlakvarkfontein Colliery, Mpumalanga, Overburden

Substance
Concentration (ppm) - Solid/ Total Waste Type

(based on TCTs and subject
to LCTs)

Concentration (ppm) - Leachate/ Liquid Waste Type
(based on LCTs and

subject to TCTs)

Non-Putrescible: 0.1M Sodium Tetraborate Decahydrate Solution (pH 9.2±0.1) and Acetic Acid Solution (altered pH)

Metal Ions

Inorganic Anions

Organics

Pesticides

Supplementary Consideration for Confirmation of Type 4 Waste Type

Organics
Concentration (mg/ kg), unless stated

Satisfy
Type 4Threshold

Not Applicable

Not Applicable

Not Applicable

Not Applicable

PCBs (ppm):

Category of Landfill (GN R636 of 2013)

6

1

500

0.05

0.05

0.05

0.05

0.05
Overall Screened Waste Type (notwithstanding potential disposal prohibitions, see below)

Pesticides

Solid

TDS (%): Not applicable to a solid waste

Not Applicable

Not Applicable

Not Applicable

Moisture Content (%): Not applicable
Not applicable
Not applicable

Explosive, corrosive or oxidising according to SANS 10234 Not applicable
pH: Not applicable

Flashpoint (oC): Not applicable

Notes to Waste Type Profiling
1. The final waste type is determined from the most conservative type calculated for any
individual substance, whether this be based on Total (TCT) or Leachable (LCT) concentrations.
2. Where a number of waste types are applicable for any given substance (i.e. the consideration
of TCTs in isolation cannot result in a Type 4 profile), the final waste type is determined by
considering both the TCT and LCT analytical data simultaneously.
3. Only where laboratory analysis has resulted in positive identification of substances (i.e. above
laboratory limits of detection) have these been compared to their respective TCTs and LCTs (i.e.
substances determined to be at concentrations less than laboratory limits of detection have
been assumed to be absent).
4. Notwithstanding disposal prohibitions, profiling of liquid wastes is undertaken by comparing
the analytical results obtained directly from the liquid media to the LCT thresholds given that
liquid wastes cannot provide a leachate extract for analysis.

3

Not applicable

Metals (all concentrations <TCT0 & LCT0):

Anions (all concentrations <TCT0 & LCT0):

Hazardous with Calorific Value >10MJ/ kg
Hazardous with Total Organic Carbon >6%

TDS (mg/ l):

Type 3 Waste Class C /  GLB+
Disposal Prohibitions (notwithstanding other potential restrictions associated with Waste Type)

Not applicable, PCBs not detected

Page 1 of 1



Source of Waste:
Waste Matrix (Liquid /  Solid):

Leachate Preparation (Solids Only):

TCT0 TCT1 TCT2
Assessed

Concentration
LCT0 LCT1 LCT2 LCT3

Assessed
Concentration

Arsenic 5.8 500 2000 2 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Boron 150 15000 60000 20.81 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.027 4
Barium 62.5 6250 25000 138 2 or 3 - LCT Dependent 0.7 35 70 280 0.059 4
Cadmium 7.5 260 1040 0.2 2, 3 or 4 - LCT Dependent 0.003 0.15 0.3 1.2
Cobalt 50 5000 20000 12 2, 3 or 4 - LCT Dependent 0.5 25 50 200
Chromium 46000 800000 - 40.7 2, 3 or 4 - LCT Dependent 0.1 5 10 40
Chromium (Hexavalent) 6.5 500 2000 0.05 2.5 5 20
Copper 16 19500 78000 44 2 or 3 - LCT Dependent 2 100 200 800
Mercury 0.93 160 640 0.006 0.3 0.6 2.4
Manganese 1000 25000 100000 534 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.007 4
Molybdenum 40 1000 4000 1.2 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.011 4
Nickel 91 10600 42400 21.6 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28
Lead 20 1900 7600 18 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Antimony 10 75 300 2 2, 3 or 4 - LCT Dependent 0.02 1 2 8
Selenium 10 50 200 1 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4
Vanadium 150 2680 10720 55 2, 3 or 4 - LCT Dependent 0.2 10 20 80 0.0015 4
Zinc 240 160000 640000 112 2, 3 or 4 - LCT Dependent 5 250 500 2000 0.003 4

Total Dissolved Solids - - - 1000 12500 25000 100000

Chloride - - - 300 15000 30000 120000

Sulphate - - - 250 12500 25000 100000

Nitrate - - - 11 550 1100 4400
Fluoride 100 10000 40000 0.9 2, 3 or 4 - LCT Dependent 1.5 75 150 600 0.3 4
Cyanide 14 10500 42000 0.07 3.5 7 28

Benzene - 10 40 0.023 2, 3 or 4 - LCT Dependent - 0.01 0.02 0.08
Benzo(a)pyrene - 1.7 6.8 0.019 2, 3 or 4 - LCT Dependent - 0.035 0.07 0.28
Carbon tetrachloride - 4 16 - 0.2 0.4 1.6
Chlorobenzene - 8800 35200 - 5 10 40
Chloroform - 700 2800 - 15 30 120
2-Chlorophenol - 2100 8400 - 15 30 120
Bis(2-ethylhexyl)phthalate - 40 160 - 0.5 1 4 0.007 3 or 4
1,2-Dichlorobenzene - 31900 127600 - 5 10 40
1,4-Dichlorobenzene - 18400 73600 - 15 30 120
1,2-Dichloroethane - 3.7 14.8 - 1.5 3 12
1,1-Dichloroethene - 150 600 - 0.35 0.7 2.8
1,2-Dichloroethene - 3750 15000 - 2.5 5 20
Dichloromethane - 16 64 - 0.25 0.5 2
2,4-Dichlorophenol - 800 3200 - 10 20 80
2,4-Dinitrotoluene - 5.2 20.8 - 0.065 0.13 0.52
Ethylbenzene - 540 2160 0.033 2, 3 or 4 - LCT Dependent - 3.5 7 28
Formaldehyde - 2000 8000 - 25 50 200
Hexachlorobutadiene - 2.8 5.4 - 0.03 0.06 0.24
Methyl Ethyl Ketone (2-Butanone) - 8000 32000 - 100 200 800
Methyl Tertiary Butyl Ether - 1435 5740 - 2.5 5 20
Nitrobenzene - 45 180 - 1 2 8

Total PAHs - 50 200 0.939 2, 3 or 4 - - - -

>C6-C9 - 650 2600 0.2 2, 3 or 4 - - - -

>C10-C36 - 10000 40000 21 2, 3 or 4 - - - -
Phenol - 560 2240 - 7 14 56
Polychlorinated Biphenyls (PCBs) - 12 48 - 0.025 0.05 0.2
Styrene - 120 480 - 1 2 8
1,1,1,2-Tetrachloroethane - 400 1600 - 5 10 40
1,1,2,2-Tetrachloroethane - 5 20 - 0.65 1.3 5.3
Tetrachloroethene - 200 800 0.012 2, 3 or 4 - LCT Dependent - 0.25 0.5 2
Toluene - 1150 4600 0.138 2, 3 or 4 - LCT Dependent - 35 70 280
Trichlorobenzenes (Sum) - 3300 13200 - 3.5 7 28
1,1,1-Trichloroethane - 1200 4800 - 15 30 120
1,1,2-Trichloroethane - 48 192 - 0.06 1 4
Trichloroethene - 11600 46400 - 0.25 2 8
2,4,6-Trichlorophenol - 1770 7080 - 10 20 80
Vinyl chloride - 1.5 6 - 0.015 0.03 0.12
Xylenes (Sum) - 890 3560 0.157 2, 3 or 4 - LCT Dependent - 25 50 200

Aldrin + Dieldrin 0.05 1.2 4.8 - 0.015 0.03 0.03
DDT + DDD + DDE 0.05 50 200 - 1 2 2
2,4-Dichlorophenoxyacetic Acid (2,4-D) 0.05 120 480 - 1.5 3 3
Chlordane 0.05 4 16 - 0.05 0.1 0.1
Heptachlor 0.05 1.2 4.8 - 0.015 0.03 0.03

Assessed
Concentration

As above No

As above Yes

Total Organic Carbon (%) 6.19 No

BTEX (Sum) 0.351 Yes

Polychlorinated Biphenyls (PCBs) Not Detected Yes

Mineral Oil (>C10-C40) <30 Yes

Aldrin + Dieldrin Not Detected Yes

DDT + DDD + DDE Not Detected Likely

2,4-Dichlorophenoxyacetic Acid (2,4-D) Not Detected Likely

Chlordane Not Detected Yes

Heptachlor Not Detected Yes

PCBs > 50ppm
No

pH <6 or >12 7.95 No

Flashpoint <61o Celsius >93 No

Moisture Content > 40% 0.4 No
CV (MJ/ kg): 2 No

TOC (%): 6.19 No
Brine (high salt content) >5% TDS N/ A N/ A
Leachable TDS >100 000mg/ l 0 No

Notes to Waste Type Profiling
1. The final waste type is determined from the most conservative type calculated for any
individual substance, whether this be based on Total (TCT) or Leachable (LCT) concentrations.
2. Where a number of waste types are applicable for any given substance (i.e. the consideration
of TCTs in isolation cannot result in a Type 4 profile), the final waste type is determined by
considering both the TCT and LCT analytical data simultaneously.
3. Only where laboratory analysis has resulted in positive identification of substances (i.e. above
laboratory limits of detection) have these been compared to their respective TCTs and LCTs (i.e.
substances determined to be at concentrations less than laboratory limits of detection have
been assumed to be absent).
4. Notwithstanding disposal prohibitions, profiling of liquid wastes is undertaken by comparing
the analytical results obtained directly from the liquid media to the LCT thresholds given that
liquid wastes cannot provide a leachate extract for analysis.

3

Not applicable

Metals (all concentrations <TCT0 & LCT0):

Anions (all concentrations <TCT0 & LCT0):

Hazardous with Calorific Value >10MJ/ kg
Hazardous with Total Organic Carbon >6%

TDS (mg/ l):

Type 3 Waste Class C /  GLB+
Disposal Prohibitions (notwithstanding other potential restrictions associated with Waste Type)

Not applicable, PCBs not detected

Solid

TDS (%): Not applicable to a solid waste

Not Applicable

Not Applicable

Not Applicable

Moisture Content (%): Not applicable
Not applicable
Not applicable

Explosive, corrosive or oxidising according to SANS 10234 Not applicable
pH: Not applicable

Flashpoint (oC): Not applicable

PCBs (ppm):

Category of Landfill (GN R636 of 2013)

6

1

500

0.05

0.05

0.05

0.05

0.05
Overall Screened Waste Type (notwithstanding potential disposal prohibitions, see below)

Pesticides

Satisfy
Type 4Threshold

Not Applicable

Not Applicable

Not Applicable

Not Applicable

End of Waste Type Profiling and Disposal Prohibition Appraisal

Screening W aste Type Profiling and Disposal Prohibit ion Appraisal
Based on National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R635 of 2013) together with National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)

Vlakvarkfontein Colliery, Mpumalanga, Overburden

Substance
Concentration (ppm) - Solid/ Total Waste Type

(based on TCTs and subject
to LCTs)

Concentration (ppm) - Leachate/ Liquid Waste Type
(based on LCTs and

subject to TCTs)

Non-Putrescible (Mono-Disposal): Reagent Water

Metal Ions

Inorganic Anions

Organics

Pesticides

Supplementary Consideration for Confirmation of Type 4 Waste Type

Organics
Concentration (mg/ kg), unless stated
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APPENDIX

C CLASSIFICATION



General Appearance Classification Summary

Applicable Hazard Statement Codes

Not Hazardous (General)

Material Classification (SANS 10 234:20 0 8; Edit ion 1.1)

WSP Reference:

Production Process: Overburden

41100685 Prepared For: Environmental Impact Management Services

Source Address: Mpumalanga
Vlakvarkfontein CollieryGenerator:

Mixture of carbonaceous mudstone and sandstone

Composition & Quantitative Classification
Composition assessed in general accordance with the following hierarchy:
1. South African National Standard, Globally Harmonised System of Classification and Labelling of Chemicals (GHS), SANS 10234:2008, Edition 1.1
2. European Regulation (EC) No. 1272/2008, 'Classification, Labelling and Packaging of Substances and Mixtures (CLP Regulation)

Hazard Statement Codes for individual compounds are sourced from:
1. Supplement to SANS 10234:2008 Edition 1
2. Table 3.1 of Annex VI of the CLP Regulations
3. European Chemicals Agency, Classification & Labelling Inventory Database
4. Product (Material) Safety Data Sheet

Where relevant, recorded concentrations have been converted from dry weight values to account for the recorded moisture content of material.

Quantitative screening assessment of individual Hazard Statement Codes presented on the following pages.
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

H200 Unstable explosive 0 0
If >0% then classified under H200 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H201
Explosive; mass

explosion hazard
0 0

If >0% then classified under H201 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H202
Explosive; severe
projection hazard

0 0
If >0% then classified under H202 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H203
Explosive; fire blast
or projection hazard

0 0
If >0% then classified under H203 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H204
Fire or projection

hazard
0 0

If >0% then classified under H204 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H205 May explode in fire 0 0
If >0% then classified under H205 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H220
Extremely

flammable gas
0 0

If >0% then classified under H220 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

Physical Hazard Statements

Page 2 of 16



Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H221 Flammable gas 0 0
If >0% then classified under H221 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H222
Extremely

flammable aerosol
0 0

If >0% then classified under H222 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H223 Flammable aerosol 0 0
If >0% then classified under H223 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H224
Extremely

flammable liquid
and vapour

0 0
If >0% then classified under H224 unless

further information and/ or testing
proves otherwise

0.10
Flashpoint Determined to be

(<)93
No

H225
Highly flammable
liquid and vapour

0 0
If >0% then classified under H225 unless

further information and/ or testing
proves otherwise

0.01
Flashpoint Determined to be

(<)93
No

H226
Flammable liquid

and vapour
0 0

If >0% then classified under H226 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H227 Combustible liquid 0 0
If >0% then classified under H227 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H228 Flammable solid 0 0
If >0% then classified under H228 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H229
Pressurised

container: may burst
if heated

0 0 Relevant only for pressurised containers Not applicable Not applicable No

H230
May react

explosively even in
the absence of air

0 0
If >0% then classified under H230 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H231

May react
explosively even in
the absence of air at

elevated pressure
and/ or temperature

0 0
If >0% then classified under H231 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H240
Heating may cause

an explosion
0 0

If >0% then classified under H240 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H241
Heating may cause a

fire or explosion
0 0

If >0% then classified under H241 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H242
Heating may cause a

fire
0 0

If >0% then classified under H242 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H250
Catches fire

spontaneously if
exposed to air

0 0
If >0% then classified under H250 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H251
Self-heating; may

catch fire
0 0

If >0% then classified under H251 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H252
Self-heating in large

quantities; may
catch fire

0 0
If >0% then classified under H252 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

0 0
If >0% then classified under H260 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

0.0076 76.1

Element-specific assessment
Concentration of aluminium phosphide
required to evolve sufficient volume of

phosphine in contact with water to
render hazardous; based on

stoichiometry

No analysis for
aluminium

Not applicable No

1.177 11773

Element-specific assessment
Concentration of free caesium required
to evolve sufficient volume of hydrogen

in contact with water to render
hazardous; based on stoichiometry

No analysis for
caesium

Not applicable No

0.061 614.7

Element-specific assessment
Concentration of free lithium required

to evolve sufficient volume of hydrogen
in contact with water to render

hazardous; based on stoichiometry

No analysis for
lithium

Not applicable No

Page 5 of 16



Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

0.108 1076

Element-specific assessment
Concentration of free magnesium

required to evolve sufficient volume of
hydrogen in contact with water to

render hazardous; based on
stoichiometry

No analysis for
magnesium

Not applicable No

0.346 3463

Element-specific assessment
Concentration of free potassium

required to evolve sufficient volume of
hydrogen in contact with water to

render hazardous; based on
stoichiometry

No analysis for
potassium

Not applicable No

0.757 7571

Element-specific assessment
Concentration of free rubidium required
to evolve sufficient volume of hydrogen

in contact with water to render
hazardous; based on stoichiometry

No analysis for
rubidium

Not applicable No

0.204 2036

Element-specific assessment
Concentration of free sodium required

to evolve sufficient volume of hydrogen
in contact with water to render

hazardous; based on stoichiometry

No analysis for
sodium

Not applicable No

0.388 3881

Element-specific assessment
Concentration of free strontium

required to evolve sufficient volume of
hydrogen in contact with water to

render hazardous; based on
stoichiometry

No analysis for
strontium

Not applicable No

0 0
If >0% then classified under H261 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

0.608 6082

Element-specific assessment
Concentration of free barium required

to evolve sufficient volume of hydrogen
in contact with water to render

hazardous; based on stoichiometry

All barium
assumed to be

bound/
complexed

Not applicable No

H260

In contact with
water releases

flammable gases
that may ignite
spontaneously
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

0.177 1775

Element-specific assessment
Concentration of free calcium required
to evolve sufficient volume of hydrogen

in contact with water to render
hazardous; based on stoichiometry

No analysis for
calcium

Not applicable No

0 0

Compound-specific assessment
Ferrosilicon may evolve sufficient
hydrogen in contact with water to
render hazardous; based on ratio of

iron:silicon

Ferrosilicon not
identified

Not applicable No

0.696 6964

Element-specific assessment
Concentration of free gadolinium

required to evolve sufficient volume of
hydrogen in contact with water to

render hazardous; based on
stoichiometry

No analysis for
gadolinium

Not applicable No

0.666 6659

Element-specific assessment
Concentration of free samarium

required to evolve sufficient volume of
hydrogen in contact with water to

render hazardous; based on
stoichiometry

No analysis for
samarium

Not applicable No

H270
May cause or
intensify fire;

oxidiser
0 0

If >0% then classified under H270 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H271
May cause a fire or
explosion; strong

oxidiser
0 0

If >0% then classified under H271 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

H272
May intensify fire;

oxidiser
0 0

If >0% then classified under H272 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

In contact with
water releases
flammable gas

H261
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H280
Contains gas under

pressure; may
explode if heated

0 0
If >0% then classified under H280 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H281

Contains
refrigerated gas;

may cause cryogenic
burns or injury

0 0
If >0% then classified under H281 unless

further information and/ or testing
proves otherwise

No substances
identified

Not applicable No

H290
May be corrosive to

metals
0 0

If >0% then classified under H290 unless
further information and/ or testing

proves otherwise

No substances
identified

Not applicable No

Page 8 of 16



Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H300 Fatal if swallowed 1 10000
If cumulative/ additive >1% classified

under H300 (Category 1 Acute Toxicity);
pending further assessment

No substances
identified

Not applicable No

H301 Toxic if swallowed 1 10000
If individual substance >1% classified

under H301 (Category 3 Acute Toxicity);
pending further assessment

1.99
Further assessment not

necessary
No

H302
Harmful if
swallowed

1 10000
If individual substance >1% classified

under H302 (Category 4 Acute Toxicity);
pending further assessment

841.64
Further assessment not

necessary
No

H303
May be harmful if

swallowed
1 10000

If individual substance >1% classified
under H303 (Category 5 Acute Toxicity);

pending further assessment

No substances
identified

Not applicable No

H304
May be fatal if
swallowed and
enters airways

1 10000
If cumulative/ additive >1% classified

under H304 (Category 1 Acute Toxicity);
pending further assessment

0.39
Further assessment not

necessary
No

H305
May be harmful if

swallowed and
enters airways

1 10000
If individual substance >1% classified

under H305 (Category 5 Acute Toxicity);
pending further assessment

No substances
identified

Not applicable No

H310
Fatal in contact with

skin
1 10000

If cumulative/ additive >1% classified
under H310 (Category 1 Acute Toxicity);

pending further assessment

No substances
identified

Not applicable No

Health Hazard Statements
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H311
Toxic in contact

with skin
1 10000

If individual substance >1% classified
under H311 (Category 3 Acute Toxicity);

pending further assessment

No substances
identified

Not applicable No

H312
Harmful in contact

with skin
1 10000

If individual substance >1% classified
under H312 (Category 4 Acute Toxicity);

pending further assessment

No substances
identified

Not applicable No

H313
May be harmful in
contact with skin

1 10000
If individual substance >1% classified

under H313 (Category 5 Acute Toxicity);
pending further assessment

No substances
identified

Not applicable No

1 10000

If cumulative/ additive >1% classified
under H314 (Category 1 Skin

Corrosion/ Irritant); pending further
assessment

No substances
identified

Not applicable No

pH-specific assessment
If ≤2 or ≥11.5 pH then classified as

corrosive
7.95 Not applicable No

H315
Causes skin
irritation

1 10000

If cumulative/ additive >1% classified
under H315 (Category 3 Skin

Corrosion/ Irritant), >10% then Category
2;  pending further assessment

597.76
Further assessment not

necessary
No

H316
Causes mild skin

irritation
10 100000

If cumulative/ additive >10% classified
under H316 (Category 3 Skin

Corrosion/ Irritant); pending further
assessment

No substances
identified

Not applicable No

H314
Causes severe skin

burns and eye
damage

≤2 pH Units ≥11.5
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H317
May cause an
allergic skin

reaction
1 10000

If individual substance >1% classified
under H317 (Category 1 Skin

Sensitisation); pending further
assessment

27.38
Further assessment not

necessary
No

H318
Causes severe eye

damage
1 10000

If cumulative/ additive >1% classified
under H318 (Category 2 Skin/ Eye
Sensitisation); pending further

assessment

No substances
identified

Not applicable No

H319
Causes severe eye

irritation
10 100000

If cumulative/ additive >10% classified
under H319 (Category 2 Eye

Sensitisation); pending further
assessment

73.80
Further assessment not

necessary
No

H320 Causes eye irritation 10 100000

If cumulative/ additive >10% classified
under H320 (Category 2 Eye

Sensitisation); pending further
assessment

No substances
identified

Not applicable No

H330 Fatal if inhaled 1 10000
If cumulative/ additive >1% classified

under H330 (Category 1 Acute Toxicity);
pending further assessment

0.199
Further assessment not

necessary
No

H331 Toxic if inhaled 1 10000
If individual substance >1% classified

under H331 (Category 3 Acute Toxicity);
pending further assessment

1.99
Further assessment not

necessary
No

H332 Harmful if inhaled 1 10000
If individual substance >1% classified

under H332 (Category 4 Acute Toxicity);
pending further assessment

841.64
Further assessment not

necessary
No
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H333
May be harmful if

inhaled
1 10000

If individual substance >1% classified
under H333 (Category 5 Acute Toxicity);

pending further assessment

No substances
identified

Not applicable No

H334

May cause allergy or
asthma symptoms or

breathing
difficulties if inhaled

0.1 1000

If individual substance >0.1% classified
under H334 (Category 1 Respiratory

Sensitisation); pending further
assessment

No substances
identified

Not applicable No

H335
May cause
respiratory
irritation

20 200000
If cumulative/ additive >20% classified

under H335 under Generic Limits;
pending further assessment

73.78
Further assessment not

necessary
No

H336
May cause

drowsiness or
dizziness

20 200000
If cumulative/ additive >20% classified

under H336 under Generic Limits;
pending further assessment

0.14
Further assessment not

necessary
No

H340
May cause genetic

defects
0.1 1000

If individual substance >0.1% classified
under H340 (Category 1 Mutagen);

pending further assessment
0.20

Further assessment not
necessary

No

H341
Suspected of causing

genetic defects
1 10000

If individual substance >1% classified
under H341 (Category 2 Mutagen);

pending further assessment

No substances
identified

Not applicable No

H350 May cause cancer 0.1 1000
If individual substance >0.1% classified
under H350 (Category 1 Carcinogen);

pending further assessment
27.38

Further assessment not
necessary

No
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H351
Suspected of causing

cancer
0.1 1000

If individual substance >0.1% classified
under H351 (Category 2 Carcinogen);

pending further assessment
20.92

Further assessment not
necessary

No

H360
May damage fertility
or the unborn child

0.1 1000
If individual substance >0.1% classified

under H360 (Category 1 Teratogen);
pending further assessment

66.74
Further assessment not

necessary
No

H361
Suspected of

damaging fertility or
the unborn child

0.1 1000
If individual substance >0.1% classified

under H361 (Category 2 Teratogen);
pending further assessment

0.14
Further assessment not

necessary
No

H361d
Suspected of
damaging the
unborn child

0.1 1000
If individual substance >0.1% classified

under H361d; pending further
assessment

No substances
identified

Not applicable No

H362
May cause harm to
breast-fed children

0.1 1000
If individual substance >0.1% classified

under H362 (Additional Category
Teratogen); pending further assessment

No substances
identified

Not applicable No

H370
Causes damage to

organs
1 10000

If individual substance >1% classified
under H370 (Category 1 Single

Exposure); pending further assessment

No substances
identified

Not applicable No

H371
May cause damage

to organs
1 10000

If individual substance >1% classified
under H371 (Category 2 Single

Exposure); pending further assessment

No substances
identified

Not applicable No
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H372

Causes damage to
organs through

prolonged or
repeated exposure

1 10000
If individual substance >1% classified

under H372 (Category 1 Repeat
Exposure); pending further assessment

71.98
Further assessment not

necessary
No

1 10000
If individual substance >1% classified

under H373 (Category 2 Repeat
Exposure); pending further assessment

17.93
Further assessment not

necessary
No

0.005 50
PCB-specific assessment

If PCBs are present >0.005% then
classified hazardous under H373

No substances
identified

Not applicable No

H400
Very toxic to aquatic

life
1 10000

If cumulative/ additive >1% classified
under H400 (Category 1 Acute Aquatic
Toxicity); pending further assessment

223.53
Further assessment not

necessary
No

H401 Toxic to aquatic life 25 250000

If modified cumulative/ additive >25%
classified under H401 (Category 2 Acute

Aquatic Toxicity); pending further
assessment

2235.25
Further assessment not

necessary
No

H402
Harmful to aquatic

life
25 250000

If modified cumulative/ additive >25%
classified under H402 (Category 3 Acute

Aquatic Toxicity); pending further
assessment

22352.53
Further assessment not

necessary
No

H410
Very toxic to aquatic
life with long lasting

effects
1 10000

If cumulative/ additive >1% classified
under H410 (Category 1 Chronic Aquatic
Toxicity); pending further assessment

224.92
Further assessment not

necessary
No

May cause damage
to organs through

prolonged or
repeated exposure

H373

Environmental Hazard Statements
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard Statements

H411
Toxic to aquatic life

with long lasting
effects

25 250000

If modified cumulative/ additive >25%
classified under H411 (Category 2

Chronic Aquatic Toxicity); pending
further assessment

2249.26
Further assessment not

necessary
No

H412
Harmful to aquatic

life with long lasting
effects

25 250000

If modified cumulative/ additive >25%
classified under H412 (Category 3

Chronic Aquatic Toxicity); pending
further assessment

22492.61
Further assessment not

necessary
No

H413
May cause long
lasting harmful

effects to aquatic life
25 250000

If modified cumulative/ additive >25%
classified under H413 (Category 4

Chronic Aquatic Toxicity); pending
further assessment

252.31
Further assessment not

necessary
No

H420

Harms public health
and the

environment by
destroying ozone in

the upper
atmosphere

0.1 1000

If individual substance >0.1% classified
under H420 (Category 1). Substances
based on Annexes to the Montreal

Protocol.

No substances
identified

Not applicable No

3. Classification does not include European Union (EU), or other territory-specific, Hazard Statement Codes that may be applicable outside of the Republic of South Africa.

7. Where assessment has been undertaken on liquids, it has been assumed that 1-litre (volume) is equivalent to 1-kg (mass).
8. For additional details in respect of the individual substances that may render any given material type as hazardous, reference should be made to the appropriate Safety Data Sheet (SDS) which takes account of this
classification or, if the SDS has not been prepared, the Waste Management Summary Report relevant for this classification.

6. Where laboratory analysis has reported concentrations on a dry weight basis these have been converted to take account of sample moisture content using the formula:
Wet Weight Concentration = Dry Weight Concentration x ((100 - %moisture content)/ 100).

4. Only where data is presented, or where laboratory analysis has resulted in positive identification of compounds (i.e. above laboratory limits of detection), have the applicable Hazard Statement Codes been
appraised (i.e. substances determined to be at concentrations less than laboratory limits of detection have been assumed to be absent).

5. Unless exact speciation has been established through detailed analysis classification has been based on reasonable assumptions of substances most-likely present based on expected behaviour within the material. It
is recognised that this may not be applicable in all instances and, for clarity, a list of the individual substances appraised where assumptions have been made are listed below.

Assumptions and Comments
1. Acute Toxicity Estimates (ATE) have not been derived from LD50 data or conversion factors presented in SANS 10234; classification has been based on generic screening thresholds.  Where more detailed assessment
is recommended, appropriate LD50 should be sourced based on current available data.
2. Ecotoxicity for Category 1 Acute and Chronic Hazards have assumed 1% threshold and additive compounds rather than utilisation of Modification Factors presented in SANS 10234.  Where more detailed assessment
is recommended, this should follow the mixture-specific principles defined in SANS 10234.
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Hazard
Statement Code

Hazard Statement
Threshold

(%)
Threshold

(ppm)
Threshold and Test Comments

Assessment
Concentration

(ppm)

Outcome(s) of Further
Testing

Hazardous
(Yes /  No)

Additional Comments

Physical Hazard StatementsList of Assumed Substances
Antimony Trioxide, Arsenic Compounds, Barium Oxide, Boron Trioxide, Cadmium Compounds, Chromium (iii) Oxide, Cobalt (ii) Oxide, Copper (i) Oxide, Fluoride, Lead Compounds, Manganese Dioxide, Molybdenum
Trioxide, Nickel (ii) Oxide, Selenium Dioxide, Sulphur, Vanadium (ii) Oxide, Zinc Oxide, Petroleum Range Organics (PRO), Diesel Range Organics (DRO),

End of Classification
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Block A, 1 on LangfordLangford RoadWestville, Durban, 3629South Africa
Tel.: +27 31 240 8800Fax: +27 31 240 8801wsp.com

WASTE MANAGEMENT SUMMARY REPORT
WASTE IDENTIFICATION WASH PLANT DISCARD
SOURCE VLAKVARKFONTEIN COLLIERYMpumalanga Province
DATE OF ASSESSMENT NOVEMBER, 2017
RELEVANT REGULATIONS AND STANDARDS
— National Environmental Management: Waste Act (NEM: WA, 2008)— National Environmental Management: Waste Amendment Act (NEM: WAA, 2014)— Waste Classification and Management Regulations (GN R634 of 2013)— National Norms and Standards for the Assessment of Waste to Landfill Disposal (GN R635 of 2013)— National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)— South African National Standard (SANS) 10234:2008, Globally Harmonised System of Classification and Labelling ofChemicals (GHS) (SANS 10234)— South African National Standard (SANS) 11014:2010, Safety Data Sheet for Chemical Products – Content and Order ofSections (SANS 11014)SCOPE

INCLUDED ELEMENT DESCRIPTION
ü Defined and ListedWaste Appraisal Assessment of whether the waste is defined under Schedule 3 of the NEM: WAAand/or listed in Annexure 1 of GN R634.  Where a discrepancy is apparent theNEM: WAA takes precedence.  Wastes either defined or listed do not necessarilyrequire classification in terms of SANS 10234.
ü Appraisal of DisposalProhibitions Determination of possible disposal prohibitions in terms of GN R636.
ü Waste Type Profilingfor Landfill Disposal Profiling in accordance with GN R635 and/or Waste Acceptance Criteria as detailedin GN R636.
ü Classification Quantitative classification in broad accordance with SANS 10234.
û Safety Data Sheet A Safety Data Sheet (SDS) is required for all hazardous waste (excluding HealthCare Risk Waste) in terms of GN R634.
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WASTE DESCRIPTION
PROCESS ORIGIN CHEMICAL INPUTS PHYSICAL CHARACTERISTICS
Discard generation from anew/relocated Wash Plant None known Black coal

DEFINED WASTE APPRAISAL
LISTED IN SCHEDULE 3 OF NEM: WAA Yes
DESCRIPTOR Category A, Hazardous Waste, 1. Wastes resulting from exploration, mining, quarrying, and physical andchemical treatment of minerals (c) wastes from physical and chemical processing of non-metalliferousminerals

LISTED WASTE APPRAISAL
LISTED IN ANNEXURE 1 OF GN R634 No
DESCRIPTOR Not applicable

SAMPLING AND LABORATORY ANALYSIS
SAMPLER DATE COMMENTS
EIMS 01/11/2017 Three representative samples obtained by EIMS and provided to WSP.  Threesamples composited by laboratory for analysis.
ANALYTICAL SUITE MATRIX

Total LeachateMetals and metalloids, as listed in GN R635— Antimony, arsenic, barium, boron, cadmium, chromium (total and hexavalent), cobalt, copper,lead, manganese, mercury, molybdenum, nickel, selenium, vanadium and zinc ü ü

Inorganics, as listed in GN R635— Chloride, nitrate, sulphate and Total Dissolved Solids— Cyanide and fluoride N/A
ü

ü

üOrganics, as listed in GN R635— Benzene, toluene, ethylbenzene and xylenes (BTEX)— Petroleum hydrocarbons— Polychlorinated Biphenyls (PCB)— Polycyclic Aromatic Hydrocarbons (PAH)— Volatile and Semi-Volatile Organic Compounds (VOC and SVOC)
ü

ü

ü

ü

ü

üN/A
üN/A
üPesticides, as listed in GN R635— Aldrin + Dieldrin— DDT + DDD + DDE— 2,4-D— Chlordane— Heptachlor

ü

ü

ü

ü

ü

ü

ü

ü

ü

ü
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General Parameters, to support classification and disposal restrictions appraisal— Calorific Value— Flashpoint— Moisture Content— pH— Total Organic Carbon (TOC)
ü

ü

ü

ü

ü

N/AN/AN/AN/AN/ANotes to Laboratory Analysis1 N/A = Not applicable2 Leachate analysis prepared using acetic acid, sodium tetraborate decahydrate and reagent water in accordance withGN R635 to evaluate all potential disposal/management options3 Laboratory certificates of analysis provided within Appendix AAPPRAISAL OF DISPOSAL PROHIBITIONS
RESTRICTIVE CONDITION DESCRIPTION
CALORIFIC VALUE /ORGANIC CARBON Hazardous wastes with a range of calorific values in excess of 10MJ/kg are to berestricted from landfill disposal over timeframes that commenced in August 2017.Those with an organic carbon content exceeding 6% are to be prohibited from August2028.  The discard has been classified as hazardous with a calorific value of 19MJ/kgand Total Organic Carbon content of 57.67%.  Recognising the calorific value, thediscard will be restricted from landfill disposal subsequent to August 2025.  However,the value reported is very close to the threshold (>20MJ/kg) for restriction by August2019 and should be further evaluated to ensure continued confidence.

WASTE TYPE PROFILING FOR LANDFILL DISPOSAL1
DISPOSAL METHOD Mono Disposal With other Non-Putrescible Wastes With other PutrescibleWastes
WASTE TYPE Type 3 Waste Type 3 Waste Type 3 Waste
LANDFILL CLASS C / GLB+ C / GLB+ C / GLB+
BARRIER DESIGN 300mm thick finger drain of geotextile covered aggregate; 100mm protection layer ofsilty sand or a geotextile of equivalent performance; 1.5mm thick HDPE geo-membrane; 300mm clay liner (of 2 x 150mm thick layers); under drainage andmonitoring system in base preparation layer.
Notes to Waste Type Profiling1 Refer Appendix B for indicative profiling assessments for each of the possible disposal options2 Type Profiling is based on consideration of total and leachate concentrations of substances published in Paragraph 6 ofGN R635 and the appropriate landfill class is determined with reference to the Waste Acceptance Criteria in Paragraph 4of GN R6363 While reference is made in GN R635 to the application of SANS 10234 classification to Waste Type Profiling, theDepartment of Environmental Affairs has confirmed during stakeholder engagement that Hazard Statement Codes fortransportation and handling are not intended to be utilised for Waste Type Profiling for landfill disposal

1 Subject to any prohibitions
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SANS 10234 CLASSIFICATION
HAZARDOUS ü NON-HAZARDOUS
Notes to SANS 10234 Classification1 The discard has been classified as hazardous displaying Hazard Statement Code H315 (Causes Skin Irritation).  ReferAppendix C for the detailed qualitative assessment2 H315 has been identified based on the total concentration of sulphur (3.59%) and likely derived from the coal3 Assumptions in terms of the chemical form (speciation) in which elemental components of the discard are likely tooccur have generally been conservative taking into account plausible thermodynamic and mineralogical assemblages4 Where applicable to the sample medium, results of laboratory analysis have been corrected according to sample-specificmoisture content5 Where SANS 10234 guidance is either not available, unclear or relatively incomplete, cognisance has been taken ofEuropean Regulation (EC) No. 1272/2008 on the Classification, Labelling and Packaging of Substances and Mixtures(CLP Regulation) which adopts, within the European community, the GHS as published by the United Nations Social andEconomic Council6 Hazard Statement Codes for chemical substances have been sourced from either the supplement to SANS 10234:2008Edition 1, Table 3.1 of Annex VI of the CLP Regulations, or the European Chemicals Agency, Classification & LabellingInventory Database7 Cognisance must be taken of the need to re-classify the waste every five years, or if the generation process changes,subsequent to any treatment or, otherwise if more data becomes availableSAFETY DATA SHEET
REQUIRED Yes; a Safety Data Sheet should be prepared for the discard.

ANNEXURES
No Title
A Laboratory Analytical CertificatesB Type Profiling Assessment (GN R635/R636)C Material Classification (SANS 10234)WAIVER

The Waste Management Summary Report (Report) has been prepared by WSP Environmental Proprietary Limited (WSP) onbehalf and at the request of Environmental Impact Management Services (Client), to provide the Client an understanding of theRelevant Documents.Unless otherwise agreed by us in writing, we do not accept responsibility or legal liability to any person other than the Clientfor the contents of, or any omissions from, this Report.To prepare this Report, we have reviewed only the documents and information provided to us by the Client or any third partiesdirected to provide information and documents to us by the Client. We have not reviewed any other documents in relation tothis Report and except where otherwise indicated in the Report.
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AUTHORISATION
Adam SandersonSenior Associate
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Unit D2/5

9 Quantum Road

Firgrove Business Park

Somerset West

WSP Environmental & Energy Africa

Attention :

Date :

Your reference :

Our reference :

Location :

Date samples received :

Status :

Issue :

Adam Sanderson

15th November, 2017

1

Exova Jones Environmental South Africa

7130

South Africa

Building C, Knightsbridge 

33 Sloane Street 

Bryanston 2191 

Johannesburg 

South Africa 

Two samples were received for analysis on 6th November, 2017 of which two were scheduled for analysis.  Please find attached our Test Report 

which should be read with notes at the end of the report and should include all sections if reproduced. Interpretations and opinions are outside the 

scope of any accreditation, and all results relate only to samples supplied.  

All analysis is carried out on as received samples and reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected.  

 

Analysis was undertaken at either Exova Jones Environmental (UK), which is ISO 17025 accredited under UKAS (4225) or Exova Jones 

Environmental (SA) which is ISO 17025 accredited under SANAS (T0729) or a subcontract laboratory where specified. 

 

NOTE: Under International Laboratory Accreditation Cooperation (ILAC), ISO 17025 (UKAS) accreditation is recognised as equivalent to SANAS 

(South Africa) accreditation.

Simon Gomery BSc

Project Manager

41100685

6th November, 2017

Final report

Compiled By:

Test Report 17/18313 Batch 1

QF-PM 3.1.1 v16

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 1 of 18



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Antimony 3 2 <1 mg/kg TM30/PM15

Arsenic
 # 22.3 2.0 <0.5 mg/kg TM30/PM15

Barium
 # 92 138 <1 mg/kg TM30/PM15

Cadmium
 # <0.1 0.2 <0.1 mg/kg TM30/PM15

Chromium
 # 12.2 40.7 <0.5 mg/kg TM30/PM15

Cobalt
 # 11.6 12.0 <0.5 mg/kg TM30/PM15

Copper
 # 9 44 <1 mg/kg TM30/PM15

Lead
 # 19 18 <5 mg/kg TM30/PM15

Manganese
 # 102 534 <1 mg/kg TM30/PM15

Mercury
 # 0.9 <0.1 <0.1 mg/kg TM30/PM15

Molybdenum
 # 13.0 1.2 <0.1 mg/kg TM30/PM15

Nickel
 # 26.3 21.6 <0.7 mg/kg TM30/PM15

Selenium
 # 1 1 <1 mg/kg TM30/PM15

Sulphur as S 3.59 0.06 <0.01 % TM30/PM15

Vanadium 26 55 <1 mg/kg TM30/PM15

Boron (Aqua Regia Soluble) 45.87 20.81 <0.25 mg/kg TM30/PM15

Zinc
 # 19 112 <5 mg/kg TM30/PM15

VOC MS

Chlorobenzene
 # <15AA <3 <3 ug/kg TM15/PM10

Methyl Tertiary Butyl Ether
 # <10AA <2 <2 ug/kg TM15/PM10

Benzene
 # 34AA 23 <3 ug/kg TM15/PM10

Toluene
 # 166AA 138 <3 ug/kg TM15/PM10

Ethylbenzene
 # 44AA 33 <3 ug/kg TM15/PM10

Xylenes (sum of isomers)
 # 235AA 157 <8 ug/kg TM15/PM10

1,2-Dichlorobenzene
 # <20AA <4 <4 ug/kg TM15/PM10

1,4-Dichlorobenzene
 # <20AA <4 <4 ug/kg TM15/PM10

1,1-Dichloroethene (1,1 DCE)
 # <30AA <6 <6 ug/kg TM15/PM10

1,2-Dichloroethane (1,2 DCA)
 # <20AA <4 <4 ug/kg TM15/PM10

1,2-Dichloroethene (cis & trans)
 # <30AA <6 <6 ug/kg TM15/PM10

1,1,1-Trichloroethane
 # <15AA <3 <3 ug/kg TM15/PM10

1,1,2-Trichloroethane
 # <15AA <3 <3 ug/kg TM15/PM10

1,1,1,2-Tetrachloroethane <15AA <3 <3 ug/kg TM15/PM10

1,1,2,2-Tetrachloroethane
 # <15AA <3 <3 ug/kg TM15/PM10

Trichlorobenzenes (1,2,3 & 1,2,4)
 # <70AA <14 <14 ug/kg TM15/PM10

Carbon tetrachloride
 # <20AA <4 <4 ug/kg TM15/PM10

Chloroform
 # <15AA <3 <3 ug/kg TM15/PM10

Dichloromethane (DCM)
 # <150AA <30 <30 ug/kg TM15/PM10

Methyl Ethyl Ketone (MEK) <100
SV <100 <100 ug/kg TM15/PM10

Styrene <15AA <3 <3 ug/kg TM15_A/PM10

Tetrachloroethene (PCE)
 # 43AA 12 <3 ug/kg TM15/PM10

Trichloroethene (TCE)
 # <15AA <3 <3 ug/kg TM15/PM10

Vinyl Chloride <10AA <2 <2 ug/kg TM15_A/PM10

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 2 of 18



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Pesticides

Organochlorine Pesticides

Aldrin <10 <10 <10 ug/kg TM42/PM8

Dieldrin <10 <10 <10 ug/kg TM42/PM8

Heptachlor <10 <10 <10 ug/kg TM42/PM8

DDE (o,p & p,p) <20 <20 <20 ug/kg TM42/PM8

DDT (o,p & p,p) <20 <20 <20 ug/kg TM42/PM8

TDE (o,p & p,p) <20 <20 <20 ug/kg TM42/PM8

Chlordane (cis & trans) <20 <20 <20 ug/kg TM42/PM8

2,4 - D <100 <100 <100 ug/kg TM42/PM8

EPH (C10-C36) 20 21 <10 mg/kg TM5/PM8

Mineral Oil (C10-C40) <30 <30 <30 mg/kg TM5/PM16

GRO (C6-C9) 0.2
SV 0.2 <0.1 mg/kg TM36/PM12

PCBs (Total vs Aroclor 1254) <10 <10 <10 ug/kg TM16/PM8

Total Phenols HPLC <0.15 <0.15 <0.15 mg/kg TM26/PM21

Natural Moisture Content 1.2 0.4 <0.1 % PM4/PM0

Moisture Content (% Wet Weight) 1.1 0.4 <0.1 % PM4/PM0

Fluoride 0.4 0.9 <0.3 mg/kg TM173/PM20

Hexavalent Chromium
 # <0.3 <0.3 <0.3 mg/kg TM38/PM20

Total Cyanide
 # <0.5 <0.5 <0.5 mg/kg TM89/PM45

Total Organic Carbon
 # 57.67 6.19 <0.02 % TM21/PM24

Calorific Value 19 2 <1 MJ/kg TM21/PM24

Phenols

2,4,6-Trichlorophenol <10 <10 <10 ug/kg TM16/PM8

2,4-Dichlorophenol
 # <10 <10 <10 ug/kg TM16/PM8

2-Chlorophenol
 # <10 <10 <10 ug/kg TM16/PM8

PAHs

Benzo(a)pyrene 157 19 <10 ug/kg TM16/PM8

PAH 16 Total 2546 939 <150 ug/kg TM16/PM8

Phthalates

Bis(2-ethylhexyl) phthalate <100 <100 <100 ug/kg TM16/PM8

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 3 of 18



Client Name: Report : Solid

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Other semi volatiles

2,4-Dinitrotoluene <10 <10 <10 ug/kg TM16/PM8

Hexachlorobutadiene
 # <10 <10 <10 ug/kg TM16/PM8

Nitrobenzene
 # <10 <10 <10 ug/kg TM16/PM8

Flashpoint @ 93C >93 >93 >93 Degrees C TM79/PM0

Formaldehyde (water soluble) <0.5 <0.5 <0.5 mg/kg TM51/PM112

pH
 # 8.06 7.95 <0.01 pH units TM73/PM11

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 4 of 18



Client Name: Report : ASLP (20:1) - Reagent Water

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Dissolved Antimony <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium 79 59 <3 ug/l TM30/PM14

Dissolved Boron 35 27 <12 ug/l TM30/PM14

Dissolved Cadmium <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Chromium <1.5 <1.5 <1.5 ug/l TM30/PM14

Dissolved Cobalt <2 <2 <2 ug/l TM30/PM14

Dissolved Copper <7 <7 <7 ug/l TM30/PM14

Dissolved Lead <5 <5 <5 ug/l TM30/PM14

Dissolved Manganese 10 7 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum <2 11 <2 ug/l TM30/PM14

Dissolved Nickel <2 <2 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium <1.5 1.5 <1.5 ug/l TM30/PM14

Dissolved Zinc 7 3 <3 ug/l TM30/PM14

PCBs (Total vs Aroclor 1254) <0.2 <0.2 <0.2 ug/l TM16/PM30

Total Phenols HPLC <0.1 <0.1 <0.1 mg/l TM26/PM0

Sulphate as SO4 35.00 15.49 <0.05 mg/l TM38/PM0

Fluoride <0.3 0.3 <0.3 mg/l TM173/PM0

Chloride 1.0 0.4 <0.3 mg/l TM38/PM0

Nitrate as N 0.05 <0.05 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 mg/l TM89/PM0

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 5 of 18



Client Name: Report : ASLP (20:1) - Reagent Water

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

VOC MS

Methyl Tertiary Butyl Ether <1 <1 <1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM88

Dichloromethane (DCM) <5 <5 <5 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 <6 ug/l TM15/PM88

Chloroform <2 <2 <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 <2 ug/l TM15/PM88

Benzene <1 <1 <1 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 <3 ug/l TM15/PM88

Toluene <5 <5 <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 <3 ug/l TM15/PM88

Chlorobenzene <2 <2 <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM88

Ethylbenzene <1 <1 <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 <3 ug/l TM15/PM88

Styrene <2 <2 <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 <100 ug/l TM15/PM88

SVOC MS

Phenols

2-Chlorophenol <1 <1 <1 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 ug/l TM16/PM30

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 6 of 18



Client Name: Report : ASLP (20:1) - Reagent Water

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

SVOC MS

PAHs

Naphthalene <1 5 <1 ug/l TM16/PM30

Acenaphthylene <0.5 <0.5 <0.5 ug/l TM16/PM30

Acenaphthene <1 <1 <1 ug/l TM16/PM30

Fluorene <0.5 1.2 <0.5 ug/l TM16/PM30

Phenanthrene 0.6 3.3 <0.5 ug/l TM16/PM30

Anthracene <0.5 <0.5 <0.5 ug/l TM16/PM30

Fluoranthene <0.5 1.7 <0.5 ug/l TM16/PM30

Pyrene <0.5 1.3 <0.5 ug/l TM16/PM30

Benzo(a)anthracene <0.5 0.8 <0.5 ug/l TM16/PM30

Chrysene <0.5 0.8 <0.5 ug/l TM16/PM30

Benzo(bk)fluoranthene <1 2 <1 ug/l TM16/PM30

Benzo(a)pyrene <1 <1 <1 ug/l TM16/PM30

Indeno(123cd)pyrene <1 <1 <1 ug/l TM16/PM30

Dibenzo(ah)anthracene <0.5 <0.5 <0.5 ug/l TM16/PM30

Benzo(ghi)perylene <0.5 1.0 <0.5 ug/l TM16/PM30

PAH 16 Total <10 17 <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <5 7 <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 ug/l TM16/PM30

Pesticides

Organochlorine Pesticides

Aldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Dieldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 ug/l TM149/PM30

DDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

DDT (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

TDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

Chlordane (cis & trans) <0.02 <0.02 <0.02 ug/l TM149/PM30

2,4 - D <0.1 <2.0AB <0.1 ug/l TM42/PM30

Formaldehyde <0.5 <0.5 <0.5 mg/l TM51/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 mg/l TM38/PM0

Total Dissolved Solids 164 <35 <35 mg/l TM20/PM0

VOC MS

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 <6 ug/l TM15/PM88

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 7 of 18



Client Name: Report : ASLP (20:1) - Tetraborate

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Dissolved Antimony <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium 295 593 <3 ug/l TM30/PM14

Dissolved Cadmium <0.5 <0.5 <0.5 ug/l TM30/PM14

Dissolved Chromium 8.6 9.6 <1.5 ug/l TM30/PM14

Dissolved Cobalt <2 <2 <2 ug/l TM30/PM14

Dissolved Copper 47 51 <7 ug/l TM30/PM14

Dissolved Lead <5 <5 <5 ug/l TM30/PM14

Dissolved Manganese 51 15 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum 19 22 <2 ug/l TM30/PM14

Dissolved Nickel 6 <2 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium 8.4 16.3 <1.5 ug/l TM30/PM14

Dissolved Zinc <3 <3 <3 ug/l TM30/PM14

VOC MS

Methyl Tertiary Butyl Ether <1 <1 <1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM88

Dichloromethane (DCM) <5 <5 <5 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 <6 ug/l TM15/PM88

Chloroform <2 <2 <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 <2 ug/l TM15/PM88

Benzene <1 <1 <1 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 <3 ug/l TM15/PM88

Toluene <5 <5 <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 <3 ug/l TM15/PM88

Chlorobenzene <2 <2 <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM88

Ethylbenzene <1 <1 <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 <3 ug/l TM15/PM88

Styrene <2 <2 <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 <6 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 <100 ug/l TM15/PM88

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 8 of 18



Client Name: Report : ASLP (20:1) - Tetraborate

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

SVOC MS

Phenols

2-Chlorophenol <1 <1 <1 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 ug/l TM16/PM30

PAHs

Benzo(a)pyrene <1 <1 <1 ug/l TM16/PM30

PAH 16 Total <10 <10 <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <5 <5 <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 ug/l TM16/PM30

PCBs (Total vs Aroclor 1254) <0.2 <0.2 <0.2 ug/l TM16/PM30

Total Phenols HPLC <0.1 <0.1 <0.1 mg/l TM26/PM0

Fluoride <0.3 0.5 <0.3 mg/l TM173/PM0

Sulphate as SO4 56.92 56.01 <0.05 mg/l TM38/PM0

Chloride 16.4 16.4 <0.3 mg/l TM38/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 mg/l TM38/PM0

Nitrate as N <0.05 <0.05 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 mg/l TM89/PM0

Pesticides

Organochlorine Pesticides

Aldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Dieldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 ug/l TM149/PM30

DDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

DDT (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

TDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

Chlordane (cis & trans) <0.02 <0.02 <0.02 ug/l TM149/PM30

2,4 - D <0.1 <0.1 <0.1 ug/l TM42/PM30

Formaldehyde <0.5 <0.5 <0.5 mg/l TM51/PM0

Total Dissolved Solids <35 136 <35 mg/l TM20/PM0

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 9 of 18



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

Dissolved Antimony <2 <2 <2 ug/l TM30/PM14

Dissolved Arsenic <2.5 <2.5 <2.5 ug/l TM30/PM14

Dissolved Barium 756 681 <3 ug/l TM30/PM14

Dissolved Boron 58 42 <12 ug/l TM30/PM14

Dissolved Cadmium <0.5 1.4 <0.5 ug/l TM30/PM14

Dissolved Chromium 2.0 4.2 <1.5 ug/l TM30/PM14

Dissolved Cobalt 47 78 <2 ug/l TM30/PM14

Dissolved Copper 66 97 <7 ug/l TM30/PM14

Dissolved Lead <5 8 <5 ug/l TM30/PM14

Dissolved Manganese 1088 653 <2 ug/l TM30/PM14

Dissolved Mercury <1 <1 <1 ug/l TM30/PM14

Dissolved Molybdenum <2 <2 <2 ug/l TM30/PM14

Dissolved Nickel 91 80 <2 ug/l TM30/PM14

Dissolved Selenium <3 <3 <3 ug/l TM30/PM14

Dissolved Vanadium <1.5 <1.5 <1.5 ug/l TM30/PM14

Dissolved Zinc 40 283 <3 ug/l TM30/PM14

VOC MS

Methyl Tertiary Butyl Ether <0.1 <0.1 <0.1 ug/l TM15/PM88

Vinyl Chloride <0.1 <0.1 <0.1 ug/l TM15/PM88

1,1-Dichloroethene (1,1 DCE) <3 <3 <3 ug/l TM15/PM88

Dichloromethane (DCM) <20 <20 <20 ug/l TM15/PM88

1,2-Dichloroethene (cis & trans) <6 <6 <6 ug/l TM15/PM88

Chloroform <2 <2 <2 ug/l TM15/PM88

1,1,1-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Carbon tetrachloride <2 <2 <2 ug/l TM15/PM88

1,2-Dichloroethane <2 <2 <2 ug/l TM15/PM88

Benzene <0.5 <0.5 <0.5 ug/l TM15/PM88

Trichloroethene (TCE) <3 <3 <3 ug/l TM15/PM88

Toluene <5 <5 <5 ug/l TM15/PM88

1,1,2-Trichloroethane <2 <2 <2 ug/l TM15/PM88

Tetrachloroethene (PCE) <3 <3 <3 ug/l TM15/PM88

Chlorobenzene <2 <2 <2 ug/l TM15/PM88

1,1,1,2-Tetrachloroethane <2 <2 <2 ug/l TM15/PM88

Ethylbenzene <1 <1 <1 ug/l TM15/PM88

Xylenes (sum of isomers) <3 <3 <3 ug/l TM15/PM88

Styrene <2 <2 <2 ug/l TM15/PM88

1,1,2,2-Tetrachloroethane <4 <4 <4 ug/l TM15/PM88

1,4-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

1,2-Dichlorobenzene <3 <3 <3 ug/l TM15/PM88

Trichlorobenzenes (1,2,3 & 1,2,4) <6 <6 <6 ug/l TM15/PM88

Methyl Ethyl Ketone (MEK) <100 <100 <100 ug/l TM15/PM88

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 10 of 18



Client Name: Report : ASLP (20:1)-Acetate pH 5 or 2.9

Reference:

Location: Solids: V=60g VOC jar, J=250g glass jar, T=plastic tub

Contact:

JE Job No.: 17/18313

J E Sample No. 1-8 9-16

Sample ID WASH PLANT
OVERBURDE

N

Depth

COC No / misc

Containers V V

Sample Date 02/11/2017 02/11/2017

Sample Type Soil Soil

Batch Number 1 1

Date of Receipt 06/11/2017 06/11/2017

SVOC MS

Phenols

2-Chlorophenol <1 <1 <1 ug/l TM16/PM30

2,4-Dichlorophenol <0.5 <0.5 <0.5 ug/l TM16/PM30

2,4,6-Trichlorophenol <1 <1 <1 ug/l TM16/PM30

PAHs

Benzo(a)pyrene <1 <1 <1 ug/l TM16/PM30

PAH 16 Total <10 <10 <10 ug/l TM16/PM30

Phthalates

Bis(2-ethylhexyl) phthalate <5 <5 <5 ug/l TM16/PM30

Other SVOCs

2,4-Dinitrotoluene <0.5 <0.5 <0.5 ug/l TM16/PM30

Hexachlorobutadiene <1 <1 <1 ug/l TM16/PM30

Nitrobenzene <1 <1 <1 ug/l TM16/PM30

PCBs (Total vs Aroclor 1254) <0.2 <0.2 <0.2 ug/l TM16/PM30

Total Phenols HPLC <0.1 <0.1 <0.1 mg/l TM26/PM0

Fluoride <0.3 <0.3 <0.3 mg/l TM173/PM0

Sulphate as SO4 29.30 18.21 <0.05 mg/l TM38/PM0

Chloride 5.1 4.0 <0.3 mg/l TM38/PM0

Hexavalent Chromium <0.006 <0.006 <0.006 mg/l TM38/PM0

Nitrate as N <0.05 <0.05 <0.05 mg/l TM38/PM0

Total Cyanide <0.01 <0.01 <0.01 mg/l TM89/PM0

Pesticides

Organochlorine Pesticides

Aldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Dieldrin <0.01 <0.01 <0.01 ug/l TM149/PM30

Heptachlor <0.01 <0.01 <0.01 ug/l TM149/PM30

DDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

DDT (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

TDE (o,p & p,p) <0.02 <0.02 <0.02 ug/l TM149/PM30

Chlordane (cis & trans) <0.02 <0.02 <0.02 ug/l TM149/PM30

2,4 - D <0.1 <0.1 <0.1 ug/l TM42/PM30

pH of leaching fluid 5.0 5.0 < pH units NONE/PM80

Formaldehyde <0.5 0.7 <0.5 mg/l TM51/PM0

Total Dissolved Solids <35 <35 <35 mg/l TM20/PM0

LOD/LOR Units
Method

No.

Exova Jones Environmental

WSP Environmental & Energy Africa

41100685

Adam Sanderson

Please see attached notes for all 

abbreviations and acronyms

QF-PM 3.1.2 v11

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 11 of 18
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JE Job No.:

SOILS

DEVIATING SAMPLES

SURROGATES

DILUTIONS

BLANKS

NOTE

Where an MCERTS report has been requested, you will be notified within 48 hours of any samples that have been identified as being outside our

MCERTS scope. As validation has been performed on clay, sand and loam, only samples that are predominantly these matrices, or combinations

of them will be within our MCERTS scope. If samples are not one of a combination of the above matrices they will not be marked as MCERTS

accredited.

Negative Neutralization Potential (NP) values are obtained when the volume of NaOH (0.1N) titrated (pH 8.3) is greater than the volume of HCl (1N) 

to reduce the pH of the sample to 2.0 - 2.5.  Any negative NP values are corrected to 0.

Where a CEN 10:1 ZERO Headspace VOC test has been carried out, a 10:1 ratio of water to wet (as received) soil has been used.

All samples will be discarded one month after the date of reporting, unless we are instructed to the contrary.

% Asbestos in Asbestos Containing Materials (ACMs) is determined by reference to HSG 264 The Survey Guide - Appendix 2 : ACMs in buildings 

listed in order of ease of fibre release.

Data is only reported if the laboratory is confident that the data is a true reflection of the samples analysed. Data is only reported as accredited when

all the requirements of our Quality System have been met. In certain circumstances where all the requirements of the Quality System have not been

met, for instance if the associated AQC has failed, the reason is fully investigated and documented. The sample data is then evaluated alongside

the other quality control checks performed during analysis to determine its suitability. Following this evaluation, provided the sample results have not 

been effected, the data is reported but accreditation is removed. It is a UKAS requirement for data not reported as accredited to be considered

indicative only, but this does not mean the data is not valid. 

Where possible, and if requested, samples will be re-extracted and a revised report issued with accredited results. Please do not hesitate to contact

the laboratory if further details are required of the circumstances which have led to the removal of accreditation.    

Samples must be received in a condition appropriate to the requested analyses. All samples should be submitted to the laboratory in suitable

containers with sufficient ice packs to sustain an appropriate temperature for the requested analysis. If this is not the case you will be informed and

any test results that may be compromised highlighted on your deviating samples report. 

REPORTS FROM THE SOUTH AFRICA LABORATORY

Any method number not prefixed with SA has been undertaken in our UK laboratory unless reported as subcontracted.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

Please note we are not a UK Drinking Water Inspectorate (DWI)  Approved Laboratory .

If you have not already done so, please send us a purchase order if this is required by your company.

The calculation of Pyrite content assumes that all oxidisable sulphides present in the sample are pyrite.  This may not be the case.  The calculation 

may be an overesitimate when other sulphides such as Barite (Barium Sulphate) are present.

Where analytes have been found in the blank, the sample will be treated in accordance with our laboratory procedure for dealing with contaminated

blanks.

ISO17025 accreditation applies to surface water and groundwater and usually one other matrix which is analysis specific, any other liquids are

outside our scope of accreditation.

As surface waters require different sample preparation to groundwaters the laboratory must be informed of the water type when submitting samples.

Where appropriate please make sure that our detection limits are suitable for your needs, if they are not, please notify us immediately. 

NOTES TO ACCOMPANY ALL SCHEDULES AND REPORTS

Please note we are only MCERTS accredited (UK soils only) for sand, loam and clay and any other matrix is outside our scope of accreditation.

Where Mineral Oil or Fats, Oils and Grease is quoted, this refers to Total Aliphatics C10-C40.

17/18313

WATERS

It is assumed that you have taken representative samples on site and require analysis on a representative subsample. Stones will generally be

included unless we are requested to remove them. 

All analysis is reported on a dry weight basis unless stated otherwise. Results are not surrogate corrected. Samples are dried at 35°C ±5°C unless

otherwise stated.  Moisture content for CEN Leachate tests are dried at 105°C ±5°C.

Surrogate compounds are added during the preparation process to monitor recovery of analytes. However low recovery in soils is often due to peat,

clay or other organic rich matrices. For waters this can be due to oxidants, surfactants, organic rich sediments or remediation fluids. Acceptable

limits for most organic methods are 70 - 130% and for VOCs are 50 - 150%. When surrogate recoveries are outside the performance criteria but

the associated AQC passes this is assumed to be due to matrix effect.  Results are not surrogate corrected.

A dilution suffix indicates a dilution has been performed and the reported result takes this into account.  No further calculation is required.

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 13 of 18



JE Job No.:

# 

SA

B

DR

M

NA

NAD

ND

NDP

SS

SV

W

+

++

*

AD

CO

LOD/LOR

ME

NFD

BS

LB

N

TB

OC

AA

AB

AQC failure, accreditation has been removed from this result, if appropriate, see 'Note' on previous page.

Calibrated against a single substance

No Asbestos Detected.

x5 Dilution

x20 Dilution

Outside Calibration Range

No Fibres Detected

Result outside calibration range, results should be considered as indicative only and are not accredited.

Results expressed on as received basis.

Surrogate recovery outside performance criteria. This may be due to a matrix effect.

MCERTS accredited.

Matrix Effect

Trip Blank Sample

Blank Sample

Client Sample

Not applicable

ISO17025 (UKAS Ref No. 4225) accredited - UK.

Dilution required.

ISO17025 (SANAS Ref No.T0729) accredited - South Africa.

Indicates analyte found in associated method blank.

AQC Sample

Suspected carry over

Limit of Detection (Limit of Reporting) in line with ISO 17025 and MCERTS

No Determination Possible

None Detected (usually refers to VOC and/SVOC TICs).

Samples are dried at 35°C ±5°C

Analysis subcontracted to a Jones Environmental approved laboratory.

ABBREVIATIONS and ACRONYMS USED

17/18313

QF-PM 3.1.9 v34

Please include all sections of this report if it is reproduced

All solid results are expressed on a dry weight basis unless stated otherwise. 14 of 18
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APPENDIX

B TYPE PROFILING



Source of Waste:Waste Matrix (Liquid / Solid):Leachate Preparation (Solids Only):
TCT0 TCT1 TCT2 AssessedConcentration LCT0 LCT1 LCT2 LCT3 AssessedConcentration

Arsenic 5.8 500 2000 22.3 2 or 3 - LCT Dependent 0.01 0.5 1 4Boron 150 15000 60000 45.87 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.058 4Barium 62.5 6250 25000 92 2 or 3 - LCT Dependent 0.7 35 70 280 0.756 3Cadmium 7.5 260 1040 0.003 0.15 0.3 1.2Cobalt 50 5000 20000 11.6 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.047 4Chromium 46000 800000 - 12.2 2, 3 or 4 - LCT Dependent 0.1 5 10 40 0.002 4Chromium (Hexavalent) 6.5 500 2000 0.05 2.5 5 20Copper 16 19500 78000 9 2, 3 or 4 - LCT Dependent 2 100 200 800 0.066 4Mercury 0.93 160 640 0.9 2, 3 or 4 - LCT Dependent 0.006 0.3 0.6 2.4Manganese 1000 25000 100000 102 2, 3 or 4 - LCT Dependent 0.5 25 50 200 1.088 3Molybdenum 40 1000 4000 13 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28Nickel 91 10600 42400 26.3 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.091 3Lead 20 1900 7600 19 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4Antimony 10 75 300 3 2, 3 or 4 - LCT Dependent 0.02 1 2 8Selenium 10 50 200 1 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4Vanadium 150 2680 10720 26 2, 3 or 4 - LCT Dependent 0.2 10 20 80Zinc 240 160000 640000 19 2, 3 or 4 - LCT Dependent 5 250 500 2000 0.04 4
Total Dissolved Solids - - - 1000 12500 25000 100000Chloride - - - 300 15000 30000 120000Sulphate - - - 250 12500 25000 100000Nitrate - - - 11 550 1100 4400Fluoride 100 10000 40000 0.4 2, 3 or 4 - LCT Dependent 1.5 75 150 600Cyanide 14 10500 42000 0.07 3.5 7 28
Benzene - 10 40 0.034 2, 3 or 4 - LCT Dependent - 0.01 0.02 0.08Benzo(a)pyrene - 1.7 6.8 0.157 2, 3 or 4 - LCT Dependent - 0.035 0.07 0.28Carbon tetrachloride - 4 16 - 0.2 0.4 1.6Chlorobenzene - 8800 35200 - 5 10 40Chloroform - 700 2800 - 15 30 1202-Chlorophenol - 2100 8400 - 15 30 120Bis(2-ethylhexyl)phthalate - 40 160 - 0.5 1 41,2-Dichlorobenzene - 31900 127600 - 5 10 401,4-Dichlorobenzene - 18400 73600 - 15 30 1201,2-Dichloroethane - 3.7 14.8 - 1.5 3 121,1-Dichloroethene - 150 600 - 0.35 0.7 2.81,2-Dichloroethene - 3750 15000 - 2.5 5 20Dichloromethane - 16 64 - 0.25 0.5 22,4-Dichlorophenol - 800 3200 - 10 20 802,4-Dinitrotoluene - 5.2 20.8 - 0.065 0.13 0.52Ethylbenzene - 540 2160 0.044 2, 3 or 4 - LCT Dependent - 3.5 7 28Formaldehyde - 2000 8000 - 25 50 200Hexachlorobutadiene - 2.8 5.4 - 0.03 0.06 0.24Methyl Ethyl Ketone (2-Butanone) - 8000 32000 - 100 200 800Methyl Tertiary Butyl Ether - 1435 5740 - 2.5 5 20Nitrobenzene - 45 180 - 1 2 8Total PAHs - 50 200 2.546 2, 3 or 4 - - - ->C6-C9 - 650 2600 0.2 2, 3 or 4 - - - ->C10-C36 - 10000 40000 20 2, 3 or 4 - - - -Phenol - 560 2240 - 7 14 56Polychlorinated Biphenyls (PCBs) - 12 48 - 0.025 0.05 0.2Styrene - 120 480 - 1 2 81,1,1,2-Tetrachloroethane - 400 1600 - 5 10 401,1,2,2-Tetrachloroethane - 5 20 - 0.65 1.3 5.3Tetrachloroethene - 200 800 0.043 2, 3 or 4 - LCT Dependent - 0.25 0.5 2Toluene - 1150 4600 0.166 2, 3 or 4 - LCT Dependent - 35 70 280Trichlorobenzenes (Sum) - 3300 13200 - 3.5 7 281,1,1-Trichloroethane - 1200 4800 - 15 30 1201,1,2-Trichloroethane - 48 192 - 0.06 1 4Trichloroethene - 11600 46400 - 0.25 2 82,4,6-Trichlorophenol - 1770 7080 - 10 20 80Vinyl chloride - 1.5 6 - 0.015 0.03 0.12Xylenes (Sum) - 890 3560 0.235 2, 3 or 4 - LCT Dependent - 25 50 200
Aldrin + Dieldrin 0.05 1.2 4.8 - 0.015 0.03 0.03DDT + DDD + DDE 0.05 50 200 - 1 2 22,4-Dichlorophenoxyacetic Acid (2,4-D) 0.05 120 480 - 1.5 3 3Chlordane 0.05 4 16 - 0.05 0.1 0.1Heptachlor 0.05 1.2 4.8 - 0.015 0.03 0.03

AssessedConcentrationAs above NoAs above YesTotal Organic Carbon (%) 57.67 NoBTEX (Sum) 0.479 YesPolychlorinated Biphenyls (PCBs) Not Detected YesMineral Oil (>C10-C40) <30 Yes
Aldrin + Dieldrin Not Detected YesDDT + DDD + DDE Not Detected Likely2,4-Dichlorophenoxyacetic Acid (2,4-D) Not Detected LikelyChlordane Not Detected YesHeptachlor Not Detected Yes

PCBs > 50ppm NopH <6 or >12 8.06 NoFlashpoint <61o Celsius >93 NoMoisture Content > 40% 1.1 NoCV (MJ/kg): 19 YesTOC (%): 57.67 YesBrine (high salt content) >5% TDS N/A N/ALeachable TDS >100 000mg/l 0 NoEnd of Waste Type Profiling and Disposal Prohibition Appraisal

Screening Waste Type Profiling and Disposal Prohibition AppraisalBased on National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R635 of 2013) together with National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)Vlakvarkfontein Colliery, Mpumalanga, Wash Plant Discard

Substance Concentration (ppm) - Solid/Total Waste Type(based on TCTs and subjectto LCTs)
Concentration (ppm) - Leachate/Liquid Waste Type(based on LCTs andsubject to TCTs)

Putrescible: 0.1M Acetic Acid Solution (altered pH)

Metal Ions

Inorganic Anions

Organics

Pesticides

Supplementary Consideration for Confirmation of Type 4 Waste Type
Organics Concentration (mg/kg), unless stated SatisfyType 4Threshold

Not ApplicableNot ApplicableNot ApplicableNot Applicable

PCBs (ppm):

Category of Landfill (GN R636 of 2013)

61500
0.050.050.050.050.05Overall Screened Waste Type (notwithstanding potential disposal prohibitions, see below)

Pesticides

Solid

TDS (%): Not applicable to a solid waste

Not ApplicableNot ApplicableNot Applicable

Moisture Content (%): Not applicableLandfill Disposal to be Prohibited by August 2025Landfill Disposal to be Prohibited by August 2028

Explosive, corrosive or oxidising according to SANS 10234 Not applicablepH: Not applicableFlashpoint (oC): Not applicable

Notes to Waste Type Profiling1. The final waste type is determined from the most conservative type calculated for anyindividual substance, whether this be based on Total (TCT) or Leachable (LCT) concentrations.2. Where a number of waste types are applicable for any given substance (i.e. the considerationof TCTs in isolation cannot result in a Type 4 profile), the final waste type is determined byconsidering both the TCT and LCT analytical data simultaneously.3. Only where laboratory analysis has resulted in positive identification of substances (i.e. abovelaboratory limits of detection) have these been compared to their respective TCTs and LCTs (i.e.substances determined to be at concentrations less than laboratory limits of detection havebeen assumed to be absent).4. Notwithstanding disposal prohibitions, profiling of liquid wastes is undertaken by comparingthe analytical results obtained directly from the liquid media to the LCT thresholds given thatliquid wastes cannot provide a leachate extract for analysis.

3

Not applicable

Metals (all concentrations <TCT0 & LCT0):Anions (all concentrations <TCT0 & LCT0):

Hazardous with Calorific Value >10MJ/kgHazardous with Total Organic Carbon >6%
TDS (mg/l):

Type 3 Waste Class C / GLB+
Disposal Prohibitions (notwithstanding other potential restrictions associated with Waste Type) Not applicable, PCBs not detected
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Source of Waste:Waste Matrix (Liquid / Solid):Leachate Preparation (Solids Only):
TCT0 TCT1 TCT2 AssessedConcentration LCT0 LCT1 LCT2 LCT3 AssessedConcentration

Arsenic 5.8 500 2000 22.3 2 or 3 - LCT Dependent 0.01 0.5 1 4Boron 150 15000 60000 45.87 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.058 4Barium 62.5 6250 25000 92 2 or 3 - LCT Dependent 0.7 35 70 280 0.756 3Cadmium 7.5 260 1040 0.003 0.15 0.3 1.2Cobalt 50 5000 20000 11.6 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.047 4Chromium 46000 800000 - 12.2 2, 3 or 4 - LCT Dependent 0.1 5 10 40 0.0086 4Chromium (Hexavalent) 6.5 500 2000 0.05 2.5 5 20Copper 16 19500 78000 9 2, 3 or 4 - LCT Dependent 2 100 200 800 0.066 4Mercury 0.93 160 640 0.9 2, 3 or 4 - LCT Dependent 0.006 0.3 0.6 2.4Manganese 1000 25000 100000 102 2, 3 or 4 - LCT Dependent 0.5 25 50 200 1.088 3Molybdenum 40 1000 4000 13 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.019 4Nickel 91 10600 42400 26.3 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28 0.091 3Lead 20 1900 7600 19 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4Antimony 10 75 300 3 2, 3 or 4 - LCT Dependent 0.02 1 2 8Selenium 10 50 200 1 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4Vanadium 150 2680 10720 26 2, 3 or 4 - LCT Dependent 0.2 10 20 80 0.0084 4Zinc 240 160000 640000 19 2, 3 or 4 - LCT Dependent 5 250 500 2000 0.04 4
Total Dissolved Solids - - - 1000 12500 25000 100000Chloride - - - 300 15000 30000 120000Sulphate - - - 250 12500 25000 100000Nitrate - - - 11 550 1100 4400Fluoride 100 10000 40000 0.4 2, 3 or 4 - LCT Dependent 1.5 75 150 600Cyanide 14 10500 42000 0.07 3.5 7 28
Benzene - 10 40 0.034 2, 3 or 4 - LCT Dependent - 0.01 0.02 0.08Benzo(a)pyrene - 1.7 6.8 0.157 2, 3 or 4 - LCT Dependent - 0.035 0.07 0.28Carbon tetrachloride - 4 16 - 0.2 0.4 1.6Chlorobenzene - 8800 35200 - 5 10 40Chloroform - 700 2800 - 15 30 1202-Chlorophenol - 2100 8400 - 15 30 120Bis(2-ethylhexyl)phthalate - 40 160 - 0.5 1 41,2-Dichlorobenzene - 31900 127600 - 5 10 401,4-Dichlorobenzene - 18400 73600 - 15 30 1201,2-Dichloroethane - 3.7 14.8 - 1.5 3 121,1-Dichloroethene - 150 600 - 0.35 0.7 2.81,2-Dichloroethene - 3750 15000 - 2.5 5 20Dichloromethane - 16 64 - 0.25 0.5 22,4-Dichlorophenol - 800 3200 - 10 20 802,4-Dinitrotoluene - 5.2 20.8 - 0.065 0.13 0.52Ethylbenzene - 540 2160 0.044 2, 3 or 4 - LCT Dependent - 3.5 7 28Formaldehyde - 2000 8000 - 25 50 200Hexachlorobutadiene - 2.8 5.4 - 0.03 0.06 0.24Methyl Ethyl Ketone (2-Butanone) - 8000 32000 - 100 200 800Methyl Tertiary Butyl Ether - 1435 5740 - 2.5 5 20Nitrobenzene - 45 180 - 1 2 8Total PAHs - 50 200 2.546 2, 3 or 4 - - - ->C6-C9 - 650 2600 0.2 2, 3 or 4 - - - ->C10-C36 - 10000 40000 20 2, 3 or 4 - - - -Phenol - 560 2240 - 7 14 56Polychlorinated Biphenyls (PCBs) - 12 48 - 0.025 0.05 0.2Styrene - 120 480 - 1 2 81,1,1,2-Tetrachloroethane - 400 1600 - 5 10 401,1,2,2-Tetrachloroethane - 5 20 - 0.65 1.3 5.3Tetrachloroethene - 200 800 0.043 2, 3 or 4 - LCT Dependent - 0.25 0.5 2Toluene - 1150 4600 0.166 2, 3 or 4 - LCT Dependent - 35 70 280Trichlorobenzenes (Sum) - 3300 13200 - 3.5 7 281,1,1-Trichloroethane - 1200 4800 - 15 30 1201,1,2-Trichloroethane - 48 192 - 0.06 1 4Trichloroethene - 11600 46400 - 0.25 2 82,4,6-Trichlorophenol - 1770 7080 - 10 20 80Vinyl chloride - 1.5 6 - 0.015 0.03 0.12Xylenes (Sum) - 890 3560 0.235 2, 3 or 4 - LCT Dependent - 25 50 200
Aldrin + Dieldrin 0.05 1.2 4.8 - 0.015 0.03 0.03DDT + DDD + DDE 0.05 50 200 - 1 2 22,4-Dichlorophenoxyacetic Acid (2,4-D) 0.05 120 480 - 1.5 3 3Chlordane 0.05 4 16 - 0.05 0.1 0.1Heptachlor 0.05 1.2 4.8 - 0.015 0.03 0.03

AssessedConcentrationAs above NoAs above YesTotal Organic Carbon (%) 57.67 NoBTEX (Sum) 0.479 YesPolychlorinated Biphenyls (PCBs) Not Detected YesMineral Oil (>C10-C40) <30 Yes
Aldrin + Dieldrin Not Detected YesDDT + DDD + DDE Not Detected Likely2,4-Dichlorophenoxyacetic Acid (2,4-D) Not Detected LikelyChlordane Not Detected YesHeptachlor Not Detected Yes

PCBs > 50ppm NopH <6 or >12 8.06 NoFlashpoint <61o Celsius >93 NoMoisture Content > 40% 1.1 NoCV (MJ/kg): 19 YesTOC (%): 57.67 YesBrine (high salt content) >5% TDS N/A N/ALeachable TDS >100 000mg/l 0 No

Notes to Waste Type Profiling1. The final waste type is determined from the most conservative type calculated for anyindividual substance, whether this be based on Total (TCT) or Leachable (LCT) concentrations.2. Where a number of waste types are applicable for any given substance (i.e. the considerationof TCTs in isolation cannot result in a Type 4 profile), the final waste type is determined byconsidering both the TCT and LCT analytical data simultaneously.3. Only where laboratory analysis has resulted in positive identification of substances (i.e. abovelaboratory limits of detection) have these been compared to their respective TCTs and LCTs (i.e.substances determined to be at concentrations less than laboratory limits of detection havebeen assumed to be absent).4. Notwithstanding disposal prohibitions, profiling of liquid wastes is undertaken by comparingthe analytical results obtained directly from the liquid media to the LCT thresholds given thatliquid wastes cannot provide a leachate extract for analysis.

3

Not applicable

Metals (all concentrations <TCT0 & LCT0):Anions (all concentrations <TCT0 & LCT0):

Hazardous with Calorific Value >10MJ/kgHazardous with Total Organic Carbon >6%
TDS (mg/l):

Type 3 Waste Class C / GLB+
Disposal Prohibitions (notwithstanding other potential restrictions associated with Waste Type) Not applicable, PCBs not detected

Solid

TDS (%): Not applicable to a solid waste

Not ApplicableNot ApplicableNot Applicable

Moisture Content (%): Not applicableLandfill Disposal to be Prohibited by August 2025Landfill Disposal to be Prohibited by August 2028

Explosive, corrosive or oxidising according to SANS 10234 Not applicablepH: Not applicableFlashpoint (oC): Not applicable
PCBs (ppm):

Category of Landfill (GN R636 of 2013)

61500
0.050.050.050.050.05Overall Screened Waste Type (notwithstanding potential disposal prohibitions, see below)

Pesticides

SatisfyType 4Threshold

Not ApplicableNot ApplicableNot ApplicableNot Applicable

End of Waste Type Profiling and Disposal Prohibition Appraisal

Screening Waste Type Profiling and Disposal Prohibition AppraisalBased on National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R635 of 2013) together with National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)Vlakvarkfontein Colliery, Mpumalanga, Wash Plant Discard

Substance Concentration (ppm) - Solid/Total Waste Type(based on TCTs and subjectto LCTs)
Concentration (ppm) - Leachate/Liquid Waste Type(based on LCTs andsubject to TCTs)

Non-Putrescible: 0.1M Sodium Tetraborate Decahydrate Solution (pH 9.2±0.1) and Acetic Acid Solution (altered pH)

Metal Ions

Inorganic Anions

Organics

Pesticides

Supplementary Consideration for Confirmation of Type 4 Waste Type
Organics Concentration (mg/kg), unless stated
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Source of Waste:Waste Matrix (Liquid / Solid):Leachate Preparation (Solids Only):
TCT0 TCT1 TCT2 AssessedConcentration LCT0 LCT1 LCT2 LCT3 AssessedConcentration

Arsenic 5.8 500 2000 22.3 2 or 3 - LCT Dependent 0.01 0.5 1 4Boron 150 15000 60000 45.87 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.035 4Barium 62.5 6250 25000 92 2 or 3 - LCT Dependent 0.7 35 70 280 0.079 4Cadmium 7.5 260 1040 0.003 0.15 0.3 1.2Cobalt 50 5000 20000 11.6 2, 3 or 4 - LCT Dependent 0.5 25 50 200Chromium 46000 800000 - 12.2 2, 3 or 4 - LCT Dependent 0.1 5 10 40Chromium (Hexavalent) 6.5 500 2000 0.05 2.5 5 20Copper 16 19500 78000 9 2, 3 or 4 - LCT Dependent 2 100 200 800Mercury 0.93 160 640 0.9 2, 3 or 4 - LCT Dependent 0.006 0.3 0.6 2.4Manganese 1000 25000 100000 102 2, 3 or 4 - LCT Dependent 0.5 25 50 200 0.01 4Molybdenum 40 1000 4000 13 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28Nickel 91 10600 42400 26.3 2, 3 or 4 - LCT Dependent 0.07 3.5 7 28Lead 20 1900 7600 19 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4Antimony 10 75 300 3 2, 3 or 4 - LCT Dependent 0.02 1 2 8Selenium 10 50 200 1 2, 3 or 4 - LCT Dependent 0.01 0.5 1 4Vanadium 150 2680 10720 26 2, 3 or 4 - LCT Dependent 0.2 10 20 80Zinc 240 160000 640000 19 2, 3 or 4 - LCT Dependent 5 250 500 2000 0.007 4
Total Dissolved Solids - - - 1000 12500 25000 100000 164 4Chloride - - - 300 15000 30000 120000Sulphate - - - 250 12500 25000 100000Nitrate - - - 11 550 1100 4400Fluoride 100 10000 40000 0.4 2, 3 or 4 - LCT Dependent 1.5 75 150 600Cyanide 14 10500 42000 0.07 3.5 7 28
Benzene - 10 40 0.034 2, 3 or 4 - LCT Dependent - 0.01 0.02 0.08Benzo(a)pyrene - 1.7 6.8 0.157 2, 3 or 4 - LCT Dependent - 0.035 0.07 0.28Carbon tetrachloride - 4 16 - 0.2 0.4 1.6Chlorobenzene - 8800 35200 - 5 10 40Chloroform - 700 2800 - 15 30 1202-Chlorophenol - 2100 8400 - 15 30 120Bis(2-ethylhexyl)phthalate - 40 160 - 0.5 1 41,2-Dichlorobenzene - 31900 127600 - 5 10 401,4-Dichlorobenzene - 18400 73600 - 15 30 1201,2-Dichloroethane - 3.7 14.8 - 1.5 3 121,1-Dichloroethene - 150 600 - 0.35 0.7 2.81,2-Dichloroethene - 3750 15000 - 2.5 5 20Dichloromethane - 16 64 - 0.25 0.5 22,4-Dichlorophenol - 800 3200 - 10 20 802,4-Dinitrotoluene - 5.2 20.8 - 0.065 0.13 0.52Ethylbenzene - 540 2160 0.044 2, 3 or 4 - LCT Dependent - 3.5 7 28Formaldehyde - 2000 8000 - 25 50 200Hexachlorobutadiene - 2.8 5.4 - 0.03 0.06 0.24Methyl Ethyl Ketone (2-Butanone) - 8000 32000 - 100 200 800Methyl Tertiary Butyl Ether - 1435 5740 - 2.5 5 20Nitrobenzene - 45 180 - 1 2 8Total PAHs - 50 200 2.546 2, 3 or 4 - - - ->C6-C9 - 650 2600 0.2 2, 3 or 4 - - - ->C10-C36 - 10000 40000 20 2, 3 or 4 - - - -Phenol - 560 2240 - 7 14 56Polychlorinated Biphenyls (PCBs) - 12 48 - 0.025 0.05 0.2Styrene - 120 480 - 1 2 81,1,1,2-Tetrachloroethane - 400 1600 - 5 10 401,1,2,2-Tetrachloroethane - 5 20 - 0.65 1.3 5.3Tetrachloroethene - 200 800 0.043 2, 3 or 4 - LCT Dependent - 0.25 0.5 2Toluene - 1150 4600 0.166 2, 3 or 4 - LCT Dependent - 35 70 280Trichlorobenzenes (Sum) - 3300 13200 - 3.5 7 281,1,1-Trichloroethane - 1200 4800 - 15 30 1201,1,2-Trichloroethane - 48 192 - 0.06 1 4Trichloroethene - 11600 46400 - 0.25 2 82,4,6-Trichlorophenol - 1770 7080 - 10 20 80Vinyl chloride - 1.5 6 - 0.015 0.03 0.12Xylenes (Sum) - 890 3560 0.235 2, 3 or 4 - LCT Dependent - 25 50 200
Aldrin + Dieldrin 0.05 1.2 4.8 - 0.015 0.03 0.03DDT + DDD + DDE 0.05 50 200 - 1 2 22,4-Dichlorophenoxyacetic Acid (2,4-D) 0.05 120 480 - 1.5 3 3Chlordane 0.05 4 16 - 0.05 0.1 0.1Heptachlor 0.05 1.2 4.8 - 0.015 0.03 0.03

AssessedConcentrationAs above NoAs above YesTotal Organic Carbon (%) 57.67 NoBTEX (Sum) 0.479 YesPolychlorinated Biphenyls (PCBs) Not Detected YesMineral Oil (>C10-C40) <30 Yes
Aldrin + Dieldrin Not Detected YesDDT + DDD + DDE Not Detected Likely2,4-Dichlorophenoxyacetic Acid (2,4-D) Not Detected LikelyChlordane Not Detected YesHeptachlor Not Detected Yes

PCBs > 50ppm NopH <6 or >12 8.06 NoFlashpoint <61o Celsius >93 NoMoisture Content > 40% 1.1 NoCV (MJ/kg): 19 YesTOC (%): 57.67 YesBrine (high salt content) >5% TDS N/A N/ALeachable TDS >100 000mg/l 164 NoEnd of Waste Type Profiling and Disposal Prohibition Appraisal

Screening Waste Type Profiling and Disposal Prohibition AppraisalBased on National Norms and Standards for the Assessment of Waste for Landfill Disposal (GN R635 of 2013) together with National Norms and Standards for Disposal of Waste to Landfill (GN R636 of 2013)Vlakvarkfontein Colliery, Mpumalanga, Wash Plant Discard

Substance Concentration (ppm) - Solid/Total Waste Type(based on TCTs and subjectto LCTs)
Concentration (ppm) - Leachate/Liquid Waste Type(based on LCTs andsubject to TCTs)

Non-Putrescible (Mono-Disposal): Reagent Water

Metal Ions

Inorganic Anions

Organics

Pesticides

Supplementary Consideration for Confirmation of Type 4 Waste Type
Organics Concentration (mg/kg), unless stated SatisfyType 4Threshold

Not ApplicableNot ApplicableNot ApplicableNot Applicable

PCBs (ppm):

Category of Landfill (GN R636 of 2013)

61500
0.050.050.050.050.05Overall Screened Waste Type (notwithstanding potential disposal prohibitions, see below)

Pesticides

Solid

TDS (%): Not applicable to a solid waste

Not ApplicableNot ApplicableNot Applicable

Moisture Content (%): Not applicableLandfill Disposal to be Prohibited by August 2025Landfill Disposal to be Prohibited by August 2028

Explosive, corrosive or oxidising according to SANS 10234 Not applicablepH: Not applicableFlashpoint (oC): Not applicable

Notes to Waste Type Profiling1. The final waste type is determined from the most conservative type calculated for anyindividual substance, whether this be based on Total (TCT) or Leachable (LCT) concentrations.2. Where a number of waste types are applicable for any given substance (i.e. the considerationof TCTs in isolation cannot result in a Type 4 profile), the final waste type is determined byconsidering both the TCT and LCT analytical data simultaneously.3. Only where laboratory analysis has resulted in positive identification of substances (i.e. abovelaboratory limits of detection) have these been compared to their respective TCTs and LCTs (i.e.substances determined to be at concentrations less than laboratory limits of detection havebeen assumed to be absent).4. Notwithstanding disposal prohibitions, profiling of liquid wastes is undertaken by comparingthe analytical results obtained directly from the liquid media to the LCT thresholds given thatliquid wastes cannot provide a leachate extract for analysis.

3

Not applicable

Metals (all concentrations <TCT0 & LCT0):Anions (all concentrations <TCT0 & LCT0):

Hazardous with Calorific Value >10MJ/kgHazardous with Total Organic Carbon >6%
TDS (mg/l):

Type 3 Waste Class C / GLB+
Disposal Prohibitions (notwithstanding other potential restrictions associated with Waste Type) Not applicable, PCBs not detected
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Comp
ositio

n & Q
uant

itativ
e Cla

ssific
ation

Comp
ositio

n asse
ssed i

n gen
eral a

ccord
ance 

with 
the fo

llowi
ng hi

erarc
hy:

1. Sou
th Afr

ican N
ationa

l Stan
dard, 

Globa
lly Ha

rmon
ised S

ystem
 of Cla

ssifica
tion a

nd La
bellin

g of C
hemic

als (G
HS), S

ANS 1
0234:2

008, E
dition

 1.1
2. Eur

opean
 Regu

lation
 (EC) N

o. 127
2/200

8, 'Cla
ssifica

tion, L
abelli

ng an
d Pack

aging
 of Su

bstan
ces an

d Mix
tures 

(CLP R
egula

tion)
Hazar

d Sta
teme

nt Co
des fo

r indi
vidua

l com
poun

ds are
 sour

ced fr
om:

1. Sup
plem

ent to
 SANS

 1023
4:200

8 Edit
ion 1

2. Tab
le 3.1

 of An
nex V

I of th
e CLP

 Regu
lation

s
3. Eur

opean
 Chem

icals 
Agen

cy, Cl
assifi

catio
n & L

abelli
ng In

vento
ry Da

tabas
e

4. Pro
duct 

(Mate
rial) S

afety
 Data

 Shee
t

Wher
e rele

vant,
 reco

rded 
conce

ntrat
ions h

ave b
een c

onve
rted f

rom d
ry we

ight v
alues

 to ac
coun

t for t
he re

corde
d mo

isture
 cont

ent o
f mat

erial.
Quan

titati
ve sc

reeni
ng as

sessm
ent o

f indi
vidua

l Haz
ard S

tatem
ent C

odes 
prese

nted 
on th

e foll
owin

g pag
es.

Mate
rial C

lassi
ficat

ion (
SAN

S 102
34:2

008
; Edi

tion
 1.1)

WSP 
Refer

ence
:

Prod
uctio

n Pro
cess:

Wash
 Plan

t Disc
ard

41100
685

Prep
ared 

For:
Envir

onme
ntal I

mpac
t Man

agem
ent S

ervic
es

Sour
ce Ad

dress
:Mpu

malan
ga

Vlakv
arkfo

ntein
 Colli

ery
Gene

rator
:

Gene
ral A

ppea
rance

Class
ificat

ion S
umm

ary

Appl
icabl

e Haz
ard S

tatem
ent C

odes
H315

Haza
rdou

s unl
ess p

roven
 othe

rwise
Coal
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s

H200
Unst

able 
explo

sive
0

0
If >0%

 then
 class

ified 
unde

r H20
0 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H201
Explo

sive; 
mass

explo
sion 

haza
rd

0
0

If >0%
 then

 class
ified 

unde
r H20

1 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H202
Explo

sive; 
sever

e
proje

ction
 haza

rd
0

0
If >0%

 then
 class

ified 
unde

r H20
2 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H203
Explo

sive; 
fire b

last
or pr

oject
ion h

azard
0

0
If >0%

 then
 class

ified 
unde

r H20
3 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H204
Fire o

r pro
jectio

n
haza

rd
0

0
If >0%

 then
 class

ified 
unde

r H20
4 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H205
May 

explo
de in

 fire
0

0
If >0%

 then
 class

ified 
unde

r H20
5 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H220
Extre

mely
flamm

able 
gas

0
0

If >0%
 then

 class
ified 

unde
r H22

0 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

Phys
ical H

azard
 Stat

emen
ts
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H221

Flam
mabl

e gas
0

0
If >0%

 then
 class

ified 
unde

r H22
1 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H222
Extre

mely
flamm

able 
aeros

ol
0

0
If >0%

 then
 class

ified 
unde

r H22
2 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H223
Flam

mabl
e aer

osol
0

0
If >0%

 then
 class

ified 
unde

r H22
3 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H224
Extre

mely
flamm

able 
liquid

and v
apou

r
0

0
If >0%

 then
 class

ified 
unde

r H22
4 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

0.10
Flash

point
 Dete

rmin
ed to

 be
(<)93

No

H225
High

ly fla
mma

ble
liquid

 and 
vapo

ur
0

0
If >0%

 then
 class

ified 
unde

r H22
5 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

0.02
Flash

point
 Dete

rmin
ed to

 be
(>)93

No

H226
Flam

mabl
e liqu

id
and v

apou
r

0
0

If >0%
 then

 class
ified 

unde
r H22

6 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H227
Comb

ustib
le liq

uid
0

0
If >0%

 then
 class

ified 
unde

r H22
7 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H228

Flam
mabl

e soli
d

0
0

If >0%
 then

 class
ified 

unde
r H22

8 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H229
Press

urise
d

conta
iner:

 may
 burs

t
if hea

ted
0

0
Relev

ant o
nly fo

r pre
ssuris

ed co
ntain

ers
Not a

pplic
able

Not a
pplic

able
No

H230
May 

react
explo

sively
 even

 in
the a

bsen
ce of

 air
0

0
If >0%

 then
 class

ified 
unde

r H23
0 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H231
May 

react
explo

sively
 even

 in
the a

bsen
ce of

 air a
t

eleva
ted p

ressu
re

and/
or te

mper
ature

0
0

If >0%
 then

 class
ified 

unde
r H23

1 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H240
Heat

ing m
ay ca

use
an ex

plosi
on

0
0

If >0%
 then

 class
ified 

unde
r H24

0 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H241
Heat

ing m
ay ca

use a
fire o

r exp
losio

n
0

0
If >0%

 then
 class

ified 
unde

r H24
1 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H242
Heat

ing m
ay ca

use a
fire

0
0

If >0%
 then

 class
ified 

unde
r H24

2 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H250

Catch
es fir

e
spon

taneo
usly 

if
expo

sed t
o air

0
0

If >0%
 then

 class
ified 

unde
r H25

0 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H251
Self-h

eatin
g; ma

y
catch

 fire
0

0
If >0%

 then
 class

ified 
unde

r H25
1 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H252
Self-h

eatin
g in l

arge
quan

tities
; may

catch
 fire

0
0

If >0%
 then

 class
ified 

unde
r H25

2 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

0
0

If >0%
 then

 class
ified 

unde
r H26

0 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

0.007
6

76.1
Eleme

nt-sp
ecific

 asses
smen

t
Conc

entra
tion o

f alum
inium

 phos
phide

requi
red to

 evolv
e suff

icien
t volu

me of
phosp

hine 
in con

tact w
ith w

ater t
o

rende
r haz

ardou
s; bas

ed on
stoich

iome
try

No an
alysis

 for
alum

inium
Not a

pplic
able

No

1.177
11773

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 caesi
um re

quire
d

to ev
olve s

uffici
ent v

olum
e of h

ydrog
en

in con
tact w

ith w
ater t

o ren
der

hazar
dous;

 base
d on 

stoich
iome

try
No an

alysis
 for

caesi
um

Not a
pplic

able
No

0.061
614.7

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 lithiu
m req

uired
to ev

olve s
uffici

ent v
olum

e of h
ydrog

en
in con

tact w
ith w

ater t
o ren

der
hazar

dous;
 base

d on 
stoich

iome
try

No an
alysis

 for
lithiu

m
Not a

pplic
able

No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
0.108

1076
Eleme

nt-sp
ecific

 asses
smen

t
Conc

entra
tion o

f free
 magn

esium
requi

red to
 evolv

e suff
icien

t volu
me of

hydro
gen in

 cont
act w

ith w
ater t

o
rende

r haz
ardou

s; bas
ed on

stoich
iome

try
No an

alysis
 for

magn
esium

Not a
pplic

able
No

0.346
3463

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 pota
ssium

requi
red to

 evolv
e suff

icien
t volu

me of
hydro

gen in
 cont

act w
ith w

ater t
o

rende
r haz

ardou
s; bas

ed on
stoich

iome
try

No an
alysis

 for
potas

sium
Not a

pplic
able

No

0.757
7571

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 rubid
ium r

equir
ed

to ev
olve s

uffici
ent v

olum
e of h

ydrog
en

in con
tact w

ith w
ater t

o ren
der

hazar
dous;

 base
d on 

stoich
iome

try
No an

alysis
 for

rubid
ium

Not a
pplic

able
No

0.204
2036

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 sodiu
m req

uired
to ev

olve s
uffici

ent v
olum

e of h
ydrog

en
in con

tact w
ith w

ater t
o ren

der
hazar

dous;
 base

d on 
stoich

iome
try

No an
alysis

 for
sodiu

m
Not a

pplic
able

No

0.388
3881

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 stron
tium

requi
red to

 evolv
e suff

icien
t volu

me of
hydro

gen in
 cont

act w
ith w

ater t
o

rende
r haz

ardou
s; bas

ed on
stoich

iome
try

No an
alysis

 for
stron

tium
Not a

pplic
able

No

0
0

If >0%
 then

 class
ified 

unde
r H26

1 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

0.608
6082

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 bariu
m req

uired
to ev

olve s
uffici

ent v
olum

e of h
ydrog

en
in con

tact w
ith w

ater t
o ren

der
hazar

dous;
 base

d on 
stoich

iome
try

All ba
rium

assum
ed to

 be
boun

d/
comp

lexed
Not a

pplic
able

No

H260
In co

ntact
 with

wate
r rele

ases
flamm

able 
gases

that 
may 

ignit
e

spon
taneo

usly
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
0.177

1775
Eleme

nt-sp
ecific

 asses
smen

t
Conc

entra
tion o

f free
 calci

um re
quire

d
to ev

olve s
uffici

ent v
olum

e of h
ydrog

en
in con

tact w
ith w

ater t
o ren

der
hazar

dous;
 base

d on 
stoich

iome
try

No an
alysis

 for
calciu

m
Not a

pplic
able

No

0
0

Comp
ound-

speci
fic as

sessm
ent

Ferro
silico

n ma
y evo

lve su
fficie

nt
hydro

gen in
 cont

act w
ith w

ater t
o

rende
r haz

ardou
s; bas

ed on
 ratio

 of
iron:s

ilicon
Ferro

silico
n not

ident
ified

Not a
pplic

able
No

0.696
6964

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 gado
linium

requi
red to

 evolv
e suff

icien
t volu

me of
hydro

gen in
 cont

act w
ith w

ater t
o

rende
r haz

ardou
s; bas

ed on
stoich

iome
try

No an
alysis

 for
gadol

inium
Not a

pplic
able

No

0.666
6659

Eleme
nt-sp

ecific
 asses

smen
t

Conc
entra

tion o
f free

 sama
rium

requi
red to

 evolv
e suff

icien
t volu

me of
hydro

gen in
 cont

act w
ith w

ater t
o

rende
r haz

ardou
s; bas

ed on
stoich

iome
try

No an
alysis

 for
sama

rium
Not a

pplic
able

No

H270
May 

cause
 or

inten
sify f

ire;
oxidi

ser
0

0
If >0%

 then
 class

ified 
unde

r H27
0 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H271
May 

cause
 a fir

e or
explo

sion;
 stro

ng
oxidi

ser
0

0
If >0%

 then
 class

ified 
unde

r H27
1 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H272
May 

inten
sify f

ire;
oxidi

ser
0

0
If >0%

 then
 class

ified 
unde

r H27
2 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H261
In co

ntact
 with

wate
r rele

ases
flamm

able 
gas
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H280

Cont
ains 

gas u
nder

press
ure; m

ay
explo

de if 
heate

d
0

0
If >0%

 then
 class

ified 
unde

r H28
0 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H281
Cont

ains
refrig

erate
d gas

;
may 

cause
 cryo

genic
burn

s or i
njury

0
0

If >0%
 then

 class
ified 

unde
r H28

1 unl
ess

furth
er inf

orma
tion a

nd/o
r test

ing
prove

s oth
erwis

e
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H290
May 

be co
rrosi

ve to
meta

ls
0

0
If >0%

 then
 class

ified 
unde

r H29
0 unl

ess
furth

er inf
orma

tion a
nd/o

r test
ing

prove
s oth

erwis
e

No su
bstan

ces
ident

ified
Not a

pplic
able

No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H300

Fatal
 if sw

allow
ed

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H30
0 (Cat

egory
 1 Acu

te To
xicity

);
pend

ing fu
rther

 asses
smen

t
0.890

Furth
er ass

essm
ent n

ot
neces

sary
No

H301
Toxic

 if sw
allow

ed
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H30

1 (Cat
egory

 3 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

22.05
Furth

er ass
essm

ent n
ot

neces
sary

No

H302
Harm

ful if
swall

owed
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H30

2 (Cat
egory

 4 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

159.6
3

Furth
er ass

essm
ent n

ot
neces

sary
No

H303
May 

be ha
rmfu

l if
swall

owed
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H30

3 (Cat
egory

 5 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H304
May 

be fa
tal if

swall
owed

 and
enter

s airw
ays

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H30
4 (Cat

egory
 1 Acu

te To
xicity

);
pend

ing fu
rther

 asses
smen

t
0.44

Furth
er ass

essm
ent n

ot
neces

sary
No

H305
May 

be ha
rmfu

l if
swall

owed
 and

enter
s airw

ays
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H30

5 (Cat
egory

 5 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H310
Fatal

 in co
ntact

 with
skin

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H31
0 (Cat

egory
 1 Acu

te To
xicity

);
pend

ing fu
rther

 asses
smen

t
0.89

Furth
er ass

essm
ent n

ot
neces

sary
No

Healt
h Ha

zard 
State

ment
s
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H311

Toxic
 in co

ntact
with 

skin
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H31

1 (Cat
egory

 3 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H312
Harm

ful in
 cont

act
with 

skin
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H31

2 (Cat
egory

 4 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H313
May 

be ha
rmfu

l in
conta

ct wi
th sk

in
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H31

3 (Cat
egory

 5 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H31
4 (Ca

tegor
y 1 Sk

in
Corro

sion/
Irrita

nt); p
endin

g furt
her

asses
smen

t
No su

bstan
ces

ident
ified

Not a
pplic

able
No

pH-sp
ecific

 asses
smen

t
If!2 o

r "11.
5 pH 

then 
classi

fied a
s

corro
sive

8.06
Not a

pplic
able

No

H315
Caus

es sk
in

irrita
tion

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H31
5 (Cat

egory
 3 Ski

n
Corro

sion/
Irrita

nt), >
10% t

hen C
atego

ry
2;  pe

nding
 furth

er ass
essm

ent
35505

.30
Not u

ndert
aken:

 deta
iled

asses
smen

t may
 clari

fy
hazar

d
Yes, u

nless prove
n

other
wise

Haza
rdous

 unle
ss pro

ven o
therw

ise by
detai

led to
xicolo

gical 
asses

smen
t

H316
Caus

es mi
ld sk

in
irrita

tion
10

10000
0

If cum
ulativ

e/add
itive 

>10%
 class

ified
unde

r H31
6 (Cat

egory
 3 Ski

n
Corro

sion/
Irrita

nt); p
endin

g furt
her

asses
smen

t
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H314
Caus

es se
vere 

skin
burn

s and
 eye

dama
ge

!
2 pH 

Units
 "11.5
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H317

May 
cause

 an
aller

gic sk
in

react
ion

1
10000

If ind
ividu

al sub
stanc

e >1%
 class

ified
unde

r H31
7 (Cat

egory
 1 Ski

n
Sensi

tisati
on); p

endin
g furt

her
asses

smen
t

33.10
Furth

er ass
essm

ent n
ot

neces
sary

No

H318
Caus

es se
vere 

eye
dama

ge
1

10000
If cum

ulativ
e/add

itive 
>1% c

lassif
ied

unde
r H31

8 (Ca
tegor

y 2 Sk
in/Ey

e
Sensi

tisati
on); p

endin
g furt

her
asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H319
Caus

es se
vere 

eye
irrita

tion
10

10000
0

If cum
ulativ

e/add
itive 

>10%
 class

ified
unde

r H31
9 (Cat

egory
 2 Eye

Sensi
tisati

on); p
endin

g furt
her

asses
smen

t
53.11

Furth
er ass

essm
ent n

ot
neces

sary
No

H320
Caus

es ey
e irri

tatio
n

10
10000

0
If cum

ulativ
e/add

itive 
>10%

 class
ified

unde
r H32

0 (Cat
egory

 2 Eye
Sensi

tisati
on); p

endin
g furt

her
asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H330
Fatal

 if inh
aled

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H33
0 (Cat

egory
 1 Acu

te To
xicity

);
pend

ing fu
rther

 asses
smen

t
0.890

Furth
er ass

essm
ent n

ot
neces

sary
No

H331
Toxic

 if inh
aled

1
10000

If ind
ividu

al sub
stanc

e >1%
 class

ified
unde

r H33
1 (Cat

egory
 3 Acu

te To
xicity

);
pend

ing fu
rther

 asses
smen

t
22.05

Furth
er ass

essm
ent n

ot
neces

sary
No

H332
Harm

ful if
 inha

led
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H33

2 (Cat
egory

 4 Acu
te To

xicity
);

pend
ing fu

rther
 asses

smen
t

159.6
3

Furth
er ass

essm
ent n

ot
neces

sary
No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H333

May 
be ha

rmfu
l if

inhal
ed

1
10000

If ind
ividu

al sub
stanc

e >1%
 class

ified
unde

r H33
3 (Cat

egory
 5 Acu

te To
xicity

);
pend

ing fu
rther

 asses
smen

t
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H334
May 

cause
 aller

gy or
asthm

a sym
ptom

s or
breat

hing
diffic

ultie
s if in

haled
0.1

1000
If ind

ividu
al sub

stanc
e >0.1

% cla
ssifie

d
unde

r H33
4 (Cat

egory
 1 Res

pirat
ory

Sensi
tisati

on); p
endin

g furt
her

asses
smen

t
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H335
May 

cause
respi

rator
y

irrita
tion

20
20000

0
If cum

ulativ
e/add

itive 
>20%

 class
ified

unde
r H33

5 und
er Ge

neric
 Limi

ts;
pend

ing fu
rther

 asses
smen

t
53.08

Furth
er ass

essm
ent n

ot
neces

sary
No

H336
May 

cause
drow

sines
s or

dizzi
ness

20
20000

0
If cum

ulativ
e/add

itive 
>20%

 class
ified

unde
r H33

6 und
er Ge

neric
 Limi

ts;
pend

ing fu
rther

 asses
smen

t
0.16

Furth
er ass

essm
ent n

ot
neces

sary
No

H340
May 

cause
 gene

tic
defec

ts
0.1

1000
If ind

ividu
al sub

stanc
e >0.1

% cla
ssifie

d
unde

r H34
0 (Cat

egory
 1 Mu

tagen
);

pend
ing fu

rther
 asses

smen
t

0.20
Furth

er ass
essm

ent n
ot

neces
sary

No

H341
Susp

ected
 of ca

using
gene

tic de
fects

1
10000

If ind
ividu

al sub
stanc

e >1%
 class

ified
unde

r H34
1 (Cat

egory
 2 Mu

tagen
);

pend
ing fu

rther
 asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H350
May 

cause
 canc

er
0.1

1000
If ind

ividu
al sub

stanc
e >0.1

% cla
ssifie

d
unde

r H35
0 (Cat

egory
 1 Car

cinog
en);

pend
ing fu

rther
 asses

smen
t

33.10
Furth

er ass
essm

ent n
ot

neces
sary

No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H351

Susp
ected

 of ca
using

cance
r

0.1
1000

If ind
ividu

al sub
stanc

e >0.1
% cla

ssifie
d

unde
r H35

1 (Cat
egory

 2 Car
cinog

en);
pend

ing fu
rther

 asses
smen

t
19.78

Furth
er ass

essm
ent n

ot
neces

sary
No

H360
May 

dama
ge fe

rtilit
y

or th
e unb

orn c
hild

0.1
1000

If ind
ividu

al sub
stanc

e >0.1
% cla

ssifie
d

unde
r H36

0 (Cat
egory

 1 Ter
atoge

n);
pend

ing fu
rther

 asses
smen

t
146.0

8
Furth

er ass
essm

ent n
ot

neces
sary

No

H361
Susp

ected
 of

dama
ging 

fertil
ity or

the u
nbor

n chi
ld

0.1
1000

If ind
ividu

al sub
stanc

e >0.1
% cla

ssifie
d

unde
r H36

1 (Cat
egory

 2 Ter
atoge

n);
pend

ing fu
rther

 asses
smen

t
0.16

Furth
er ass

essm
ent n

ot
neces

sary
No

H361
d

Susp
ected

 of
dama

ging 
the

unbo
rn ch

ild
0.1

1000
If ind

ividu
al sub

stanc
e >0.1

% cla
ssifie

d
unde

r H36
1d; pe

nding
 furth

er
asses

smen
t

No su
bstan

ces
ident

ified
Not a

pplic
able

No

H362
May 

cause
 harm

 to
breas

t-fed
 child

ren
0.1

1000
If ind

ividu
al sub

stanc
e >0.1

% cla
ssifie

d
unde

r H36
2 (Ad

dition
al Cat

egory
Terat

ogen
); pen

ding 
furth

er ass
essm

ent
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H370
Caus

es da
mage

 to
organ

s
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H37

0 (Cat
egory

 1 Sin
gle

Expo
sure)

; pend
ing fu

rther
 asses

smen
tNo su

bstan
ces

ident
ified

Not a
pplic

able
No

H371
May 

cause
 dam

age
to or

gans
1

10000
If ind

ividu
al sub

stanc
e >1%

 class
ified

unde
r H37

1 (Cat
egory

 2 Sin
gle

Expo
sure)

; pend
ing fu

rther
 asses

smen
tNo su

bstan
ces

ident
ified

Not a
pplic

able
No
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H372

Caus
es da

mage
 to

organ
s thr

ough
prolo

nged
 or

repea
ted e

xposu
re

1
10000

If ind
ividu

al sub
stanc

e >1%
 class

ified
unde

r H37
2 (Cat

egory
 1 Rep

eat
Expo

sure)
; pend

ing fu
rther

 asses
smen

t
33.79

Furth
er ass

essm
ent n

ot
neces

sary
No

1
10000

If ind
ividu

al sub
stanc

e >1%
 class

ified
unde

r H37
3 (Cat

egory
 2 Rep

eat
Expo

sure)
; pend

ing fu
rther

 asses
smen

t
18.79

Furth
er ass

essm
ent n

ot
neces

sary
No

0.005
50

PCB-s
pecifi

c asse
ssmen

t
If PCB

s are 
prese

nt >0
.005%

 then
classi

fied h
azard

ous u
nder 

H373
No su

bstan
ces

ident
ified

Not a
pplic

able
No

H400
Very

 toxic
 to aq

uatic
life

1
10000

If cum
ulativ

e/add
itive 

>1% c
lassif

ied
unde

r H40
0 (Ca

tegor
y 1 A

cute A
quati

c
Toxic

ity); p
endin

g furt
her a

ssess
ment

89.89
Furth

er ass
essm

ent n
ot

neces
sary

No

H401
Toxic

 to aq
uatic

 life
25

25000
0

If mo
dified

 cumu
lative

/addi
tive >

25%
classi

fied u
nder 

H401
 (Cate

gory 
2 Acu

te
Aqua

tic To
xicity

); pen
ding 

furth
er

asses
smen

t
898.8

9
Furth

er ass
essm

ent n
ot

neces
sary

No

H402
Harm

ful to
 aqua

tic
life

25
25000

0
If mo

dified
 cumu

lative
/addi

tive >
25%

classi
fied u

nder 
H402

 (Cate
gory 

3 Acu
te

Aqua
tic To

xicity
); pen

ding 
furth

er
asses

smen
t

8988.
88

Furth
er ass

essm
ent n

ot
neces

sary
No

H410
Very

 toxic
 to aq

uatic
life w

ith lo
ng la

sting
effec

ts
1

10000
If cum

ulativ
e/add

itive 
>1% c

lassif
ied

unde
r H41

0 (Cat
egory

 1 Chr
onic A

quati
c

Toxic
ity); p

endin
g furt

her a
ssess

ment
91.28

Furth
er ass

essm
ent n

ot
neces

sary
No

Envir
onme

ntal H
azard

 Stat
emen

ts

May 
cause

 dam
age

to or
gans

 thro
ugh

prolo
nged

 or
repea

ted e
xposu

re
H373
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
H411

Toxic
 to aq

uatic
 life

with 
long 

lastin
g

effec
ts

25
25000

0
If mo

dified
 cumu

lative
/addi

tive >
25%

classi
fied u

nder 
H411

 (Cate
gory 

2
Chron

ic Aq
uatic

 Toxi
city);

 pend
ing

furth
er ass

essm
ent

912.8
3

Furth
er ass

essm
ent n

ot
neces

sary
No

H412
Harm

ful to
 aqua

tic
life w

ith lo
ng la

sting
effec

ts
25

25000
0

If mo
dified

 cumu
lative

/addi
tive >

25%
classi

fied u
nder 

H412
 (Cate

gory 
3

Chron
ic Aq

uatic
 Toxi

city);
 pend

ing
furth

er ass
essm

ent
9128.

28
Furth

er ass
essm

ent n
ot

neces
sary

No

H413
May 

cause
 long

lastin
g har

mful
effec

ts to 
aqua

tic lif
e

25
25000

0
If mo

dified
 cumu

lative
/addi

tive >
25%

classi
fied u

nder 
H413

 (Cate
gory 

4
Chron

ic Aq
uatic

 Toxi
city);

 pend
ing

furth
er ass

essm
ent

124.4
2

Furth
er ass

essm
ent n

ot
neces

sary
No

H420
Harm

s pub
lic he

alth
and t

he
envir

onme
nt by

destr
oying

 ozon
e in

the u
pper

atmo
sphe

re
0.1

1000
If ind

ividu
al sub

stanc
e >0.1

% cla
ssifie

d
unde

r H42
0 (Cat

egory
 1). Su

bstan
ces

based
 on A

nnex
es to 

the M
ontre

al
Proto

col.
No su

bstan
ces

ident
ified

Not a
pplic

able
No

7. Wh
ere a

ssess
ment

 has b
een u

ndert
aken 

on liq
uids, 

it has
 been

 assum
ed th

at 1-l
itre (

volum
e) is e

quiva
lent t

o 1-k
g (ma

ss).
8. For

 addit
ional

 deta
ils in 

respe
ct of 

the in
divid

ual su
bstan

ces th
at ma

y ren
der a

ny gi
ven m

ateria
l type

 as ha
zardo

us, re
feren

ce sh
ould 

be ma
de to

 the a
pprop

riate 
Safet

y Dat
a She

et (SD
S) wh

ich ta
kes a

ccoun
t of th

is
classi

ficati
on or

, if th
e SDS

 has n
ot be

en pr
epare

d, the
 Wast

e Man
agem

ent S
umm

ary R
eport

 relev
ant fo

r this
 class

ificat
ion.

6. Wh
ere la

borat
ory a

nalys
is has

 repo
rted c

oncen
tratio

ns on
 a dry

 weig
ht ba

sis th
ese h

ave b
een c

onve
rted t

o tak
e acc

ount 
of sam

ple m
oistu

re co
ntent

 using
 the f

ormu
la:

Wet W
eight

 Conc
entra

tion =
 Dry W

eight
 Conc

entra
tion x

 ((100
 - %m

oistu
re co

ntent
)/100

).

4. On
ly wh

ere d
ata is

 pres
ented

, or w
here 

labor
atory

 analy
sis ha

s resu
lted i

n pos
itive 

ident
ificat

ion o
f com

poun
ds (i.e

. abov
e labo

rator
y lim

its of
 dete

ction
), hav

e the
 appl

icable
 Haza

rd Sta
teme

nt Co
des b

een
appra

ised (
i.e. su

bstan
ces d

eterm
ined 

to be
 at co

ncen
tratio

ns les
s than

 labor
atory

 limit
s of d

etect
ion h

ave b
een a

ssum
ed to

 be ab
sent)

.
5. Un

less e
xact s

pecia
tion h

as be
en es

tablis
hed t

hroug
h det

ailed 
analy

sis cla
ssific

ation
 has b

een b
ased 

on re
asona

ble as
sump

tions
 of su

bstan
ces m

ost-li
kely p

resen
t base

d on 
expec

ted b
ehavi

our w
ithin

 the m
ateria

l. It
is rec

ognis
ed th

at thi
s may

 not b
e app

licabl
e in a

ll inst
ances

 and, 
for cl

arity,
 a list

 of th
e ind

ividu
al sub

stanc
es ap

prais
ed wh

ere a
ssum

ption
s hav

e bee
n ma

de ar
e liste

d belo
w.

Assu
mpti

ons a
nd Co

mme
nts

1. Acu
te To

xicity
 Estim

ates (
ATE) 

have 
not b

een d
erive

d from
 LD50

 data
 or co

nvers
ion fa

ctors
 prese

nted 
in SA

NS 10
234; c

lassif
icatio

n has
 been

 base
d on 

gener
ic scr

eenin
g thr

eshol
ds.  W

here 
more

 deta
iled a

ssess
ment

is rec
omm

ended
, appr

opria
te LD

50 sh
ould 

be so
urced

 base
d on 

curre
nt av

ailabl
e dat

a.
2. Eco

toxic
ity fo

r Cate
gory 

1 Acu
te an

d Chr
onic H

azard
s hav

e assu
med 

1% th
resho

ld an
d add

itive 
comp

ound
s rath

er tha
n util

isatio
n of M

odific
ation

 Facto
rs pre

sente
d in S

ANS 1
0234.

  Whe
re mo

re de
tailed

 asses
smen

t
is rec

omm
ended

, this
 shou

ld fol
low t

he m
ixtur

e-spe
cific p

rincip
les de

fined
 in SA

NS 10
234.

3. Cla
ssific

ation
 does

 not i
nclud

e Eur
opean

 Unio
n (EU

), or o
ther t

errito
ry-sp

ecific
, Haz

ard S
tatem

ent C
odes 

that m
ay be

 appl
icable

 outsi
de of

 the R
epub

lic of
 Sout

h Afr
ica.
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Haza
rd

State
ment

 Code
Haza

rd St
atem

ent
Thre

shold (%)
Thre

shold (ppm
)

Thre
shold

 and 
Test 

Comm
ents

Asses
smen

t
Conc

entra
tion

(ppm
)

Outco
me(s

) of F
urthe

r
Testi

ng
Haza

rdou
s

(Yes 
/ No)

Addi
tiona

l Com
ment

s
Phys

ical H
azard

 Stat
emen

ts
List o

f Ass
umed

 Subs
tance

s
Antim

ony T
rioxid

e, Ars
enic C

ompo
unds,

 Bariu
m Ox

ide, B
oron 

Triox
ide, C

hrom
ium (

iii) Ox
ide, C

obalt
 (ii) O

xide, 
Copp

er (i) 
Oxide

, Fluo
ride, 

Lead 
Comp

ound
s, Ma

ngan
ese D

ioxid
e, Me

rcury
 (Inor

ganic
 Com

poun
ds),

Moly
bden

um T
rioxid

e, Nic
kel (i

i) Oxi
de, Se

leniu
m Dio

xide, 
Sulph

ur, V
anadi

um (i
i) Oxi

de, Zi
nc Ox

ide, P
etrole

um R
ange 

Organ
ics (P

RO), D
iesel 

Rang
e Org

anics
 (DRO

),

End o
f Clas

sifica
tion
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