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GreenCape

GreenCape works with business, government and academia, removing barriers to catalyse the 

large-scale uptake and spread of economically viable green economy solutions and infrastructure. 

A non-profit organisation, our vision is a thriving prosperous Africa, mobilised by the green 

economy



Purpose of today’s webinar:

Brine wastewater management is a significant challenge for 

many companies. 

This event is an opportunity to discuss viable options as well 

as a call to action to find innovative, cost-effective solutions

|  3



Agenda

10.15 – 10.35: Background to the challenge

10.35 – 10.55: Brine management options

10.55 – 11.25: Presentations from companies that have explored brine management solutions 

(Interwaste and de Beer and Associates)

11.25 – 11.55: Q&A and panel discussion with Dr Valerie Naidoo (Water Research Commission), Dr

Henry Roman (Department of Science and Innovation), Nigel Bester (Interwaste) and Forrester de 

Beer (de Beer and Associates)

11.55 – 12.00: Closing and way forward
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Who is attending this webinar?
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Government includes 

DEFF, DEADP and 

City of Cape Town



Rules for the webinar

1. Change your name to include your organization (Click on Participants, then click on your name, 

and select rename. Add your organization name in brackets)

2. Keep your camera and mic off unless you are a speaker/panelist and are speaking

3. Use the chat function to ask questions. The questions will be answered in the dedicated Q&A 

session at the end of the webinar
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Introducing GreenCape’s speakers
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Jane Reddick

Senior Water Analyst

Sam Smout

Waste Sector Desk

Yaseen Salie

Bio-energy Analyst



Background to the challenge of brine
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What is brine?

|  9Source: Van der Merwe et al, 2009

Mines
33%

Petroleum
28%

Power 
generation

15%

Paper & 
pulp/wood

8%

Steel/metals 
processing

7%

Other
9%

Brine production by sector (salt load to the 
environment, excl. via sea outfalls)

 Brine is a high concentration solution of salt 

in water 

 As a waste stream, it typically emanates 

from reverse osmosis or wastewater 

treatment processes from industries

 Brine waste streams are under-reported and 

there is a low level of confidence in the data 

(State of Waste, DEA, 2018)

 2009 study suggests ~1,000,000 kl/day 

generated in SA (of which ~50% disposed 

via sea outfall)

 Projections estimate a 5-6 fold increase in 

brine waste over period 2009-2029, entirely 

due to mining



Focus of this webinar

 Brine generated by businesses from:

‒ the treatment of saline groundwater

‒ industrial processes

 Many of these companies have been struggling to 

find well-suited, cost-effective solutions to manage 

their brine

 This dialogue aims to highlight the need for 

innovative brine solutions

 GreenCape has compiled an industry brief:

https://www.greencape.co.za/assets/Uploads/Brine-

Industry-Brief-WEB-12-4-2019.pdf
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https://www.greencape.co.za/assets/Uploads/Brine-Industry-Brief-WEB-12-4-2019.pdf


Wastewater and Waste Regulations
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Wastewater discharge regulations

 Each municipality has its own wastewater by-laws 

 For example, the City of Cape Town’s industrial effluent limits are:
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 A discharge permit is required to discharge brine or other industrial effluent to sewer

 Authorisations are also required for discharge to land (e.g. irrigation), water resources or 

sea (via sea outfall)

Source: City of Cape Town’s Wastewater and Industrial Effluent By-law, 2013



Waste disposal regulations: The Environment and People First
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Waste disposal regulations: The Environment and People First
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Environmental Conservation Act (Act 73 of 1989)

• Sets requirements for management of waste

• Largely focus on permitting, control and manage disposal sites

• Intention to reduce environmental impacts associated with poorly operated landfills

• Min Requirements for Waste Disposal by Landfill



Waste disposal regulations: The Environment and People First
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Constitution of South Africa

Everyone has right to:

a) an environment that is not harmful to their health or wellbeing; and

b) to have the environment protected, for the benefit of present and future generations,

through reasonable legislative and other measures that: (i) prevent pollution and

ecological degradation; (ii) promote conservation; and (iii) secure ecologically

sustainable development and use of natural resources while promoting justifiable

economic and social development.



Waste disposal regulations: The Environment and People First
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National Environmental Management Act (Act 107 of 1998)

• Enforce, administer and govern, environmental management legislation

• Guiding principles: amongst others, concepts of “polluter pays”, “cradle-to-grave”, 

“precautionary principle” and “waste avoidance and minimisation.”

• Provides for “Specific Environmental Management Act”



Waste disposal regulations: The Environment and People First
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National Environmental Management: Waste Act (59 of 2008)

• A “Specific Environmental Management Act”

• Flurry of waste regulation followed between 2008 and 2017

– Waste Classification and Management Regs [R634 of 2013]

– N&S Assessment of Waste for Landfill Disposal [R635 of 2013]

– N&S for the Disposal of Waste to Landfill [R636 of 2013]



The National Norms and Standards

for the Disposal of Waste to Landfill

(R636 of 2013)



Flammable 

(as defined)

POPs pesticide 

listed under 

Stockholm 

Convention 

All hazardous 

e-waste 
Re-usable, 

recoverable, or 

recyclable used 

or spent solvents

PCB containing 

waste of >50 

mg/kg or 50 ppm

Hazardous 

electronic lamps

All pesticide 

waste listed by 

the Stockholm 

Convention 

except POP

Hazardous waste 

with calorific value 

of >25 MJ/kg

Re-usable, 

recoverable, or 

recyclable used 

lubricating mineral 

oils and oil filters, 

but not oil 

containing wastes

2013 2015

Whole Waste 

Tyres

Infection animal 

carcasses and 

animal waste

Lead acid 

batteries

Non-treated 

HCRW

Waste 

compressed 

gases

Reactive waste 

(as defined) or 

waste that 

generates 

unacceptable 

amounts of toxic 

gases in a landfill

Waste with a pH 

of <6 or >12

2016 2017 2018 2019 2020 2021

Hazardous Waste 

with calorific value 

of >20 MJ/kg

Liquid Waste

2022 2023 2024 2025 2026 2027 2028

Brine / waste with 

high salt content 

(as defined) 

and a leachable 

concentration 

(as defined)

All batteries

Disposal of 

garden waste -

50% diversion 

from the baseline 

at a particular 

landfill

Hazardous Waste 

with calorific value 

of >10 MJ/kg

Hazardous Waste 

with calorific value 

of >6% TOC

25% garden 

waste diversion 

from landfill

Waste disposal regulations: N&S for the disposal of waste to landfill
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Liquid Waste

Brine / waste with 

high salt content 

(as defined) 

and a leachable 

concentration 

(as defined)

• Min Req. for Waste Disposal by Landfill

• Landfill classifications 

• Containment barrier design

• Acceptance criteria for landfilling

• Waste disposal restrictions – Section 5 Pipeline



Brine Management Options
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Key treatment and disposal options*

Brine

Discharge 

to sewer

Discharge to 

evaporation 

ponds

Discharge to 

sea outfall

Direct discharge

Treatment for 

resource 

recovery/disposal

Multi-stage  

membrane 

filtration

Eutectic 

freeze 

crystallisation

Evaporative 

crystallisation

• Effluent permit 

required

• Not permitted 

if exceeds 

discharge 

limits

• Large land 

requirement

• Remaining 

concentrated 

brine needs to 

be disposed of 

(landfill only an 

option till 2021)

• Discharge 

licence required

• High 

construction  

costs: 

R10million/km

• High capex costs: 

R1.5-3m/MLD** 

per stage, up to 4 

stages)

• Remaining brine 

needs to be 

treated further or 

discharged

• High capex costs:                    

R80-100m/MLD**)

• High energy demand (~R100-

R150/kl of brine treated)

• Need to source market for the 

individual salts

• If mixed salts recovered, low 

market value and disposal required

*This is not an exhaustive list of options                   ** MLD: Million litres per day 



Brine opportunity scanning
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WISP

 WISP focuses on under-utilised resources

 Brine increased as an under-utilised resource as 

alternative water sourcing plans were 

implemented during the drought

 An opportunity scanning exercise was conducted 

to assist in adding value to brine and/or the by-

products produce in brine treatment/disposal

Background
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Opportunities explored

Non existent solutions
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Options 
considered

Re-use as 
discharged

Feed for existing 
solutions 

(composting, AD, 
etc.)

Animal feed
Construction 

materials (paving, 
bricks, etc.)

Specific sector 
usage (Textiles, 

high TDS 
processes)



Options 
considered

Re-use as 
discharged

Composition 
dependent

Feed for existing 
solutions 

(composting, AD, 
etc.)

High conc. 

Animal feed

Not food grade & 
high conc.

Construction 
materials (paving, 

bricks, etc.)

Discoloration in 
bricks; longer 

setting times for 
paving

Specific sector 
usage (Textiles, 

high TDS 
processes)

Larger investment 
required to 

extracted specific 
value products

Barriers encountered
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Thank You
water@greencape.co.za

www.green-cape.co.za

mailto:claire@greencape.co.za

