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Followon from 2019 Alien Biomass Expo Day
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Assessment of response$l!lF (Ecological Infrastructure
Investment Framework)

Catchment restoration increases water supply at the lowest unit cost

Removal of 1APs in 7 Priority Sub-Catchments
Desalination

Groundwater Exploration

Water Reuse
Voelviel Storage Scheme

' Unit Cost (URV in Rand/m*)

Cease Forestry Steenbras

0 10 20 30 40 50 60 . Additional Water (Mm?*/year)

Figure 3. Water supply gain and unit cost (URV) comparison batwaen cifferant catchment restoration and other supply options in the
Nestern Cape (including raw water treatment costs whera applicabla) (TNC 2018)
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Landscape invasions by Alien Invasive Spe&idf
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Reduction in Mean Annual Runoff due to Alien invasi\e$s-
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Potential available invasive alien plant biomass for the George municipality: -
274,521 tonnes -
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Solution development
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Conceptual flow

Restoring Landscapes: Securing Livelihoods
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Biomass products

Energy products

Heat and Wood Torrefied Wood Torrefied Firewood Compressed Lump Charcoal Bio-oil
power chips wood pellets wood logs charcoal briquettes and

chips pellets syncrude

Material products

Timber Wood- Fibre- Wood Wood Biochar Muich Game feed
plastic cement Poles laths
Composite
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The beneficiation hierarchy

Figure 1: Invasive Alien Plant bioproduct value hierarchy

Biochemicals & nutrients

e.g. Biopesticides, cosmetics, detergents, food & food additives (incl. animal),
nano-cellulose, pharmaceuticals & medicines, tannins

Biomaterials

e.g. ab/dsorbants & filtration, advanced plastics, animal bedding, biochar,
compost & mulch, natural fibres (e.g. pulp, wood wool)
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Biofuels
e.g. bioethanol, bio-oil & bio-syncruide, biogas & syngas, torrefied biomass

e
' Timber materials

e.g. composite wood products (incl. plastic & concrete), lumber (e.g. planks,
. poles), furniture, wood crafts

Bioenergy & ‘basic’ bio-fuels

e.g. electricity, heat & cooling (e.g. CHP), charcoal & briquettes, fire wood, wood
chips & pellets
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Woody invasive alien plant biomass
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Demand hierarchy
Wood products as inputs into other sectors

Furniture wWood and wood produds
Wood and wood products

Gold and uranium ore mining

|

Building construction

Furniture

Building construction Gold and uranium ore mining

Paper and paper products Paper and paper products

Electrical machinery and apparatus )
v ppa General government services

Excluding medical, dental and...
Transport and storage

Glass and glass products
Other manufacturing

Civil engineering and other...

Wholesale and retail trade

Agriculture, forestry and fishing

Agriculture, forestry and fishing Civil engineering and other...
Beverages Business services

Plastic products Excluding medical, dental and...

Metal products excluding machinery Other mining

Other transport equipment Other manufacturing

Professional and scientific equipment Motor vehicles, parts and accessories

Other producers Metal products excluding machinery

Footwear Beverages

Transport and storage Other producers
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Television, radio and communication... Electrical machinery and apparatus
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12 Wood Product Inputs as % of Domestic Production in 2016



IEAC Net-Zero Energy by 2050

13

Figure 2.20 = Total bioenergy supply in the NZE
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® Modern bioenergy share
share in TES (right axis)

IEA. All rights reserved.

Modern bioenergy use rises fo 100 EJ in 2050, meeting almost 207% of total energy needs.

Global demand in 2050 is well below the assessed sustainable potential

Notes: TES = Total energy supply. Conversion losses occur during the production of biofuels and biogases.
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Sustainable Aviation Fuel (SAF) is a dnojpiel for aviation
that can be used in existing infrastructure and engines

V. Enduse

} Fuelis a dropn fuel and can be used
in existing engines

|. Feedstock } No infrastructure modification
: required
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} SAF can be produced from a wide
variety of feedstocks

} From left to right: sugar cane, used
cooking oil (UCOjatropha,
municipal solid waste, and

forestry residues
Distribution
:_: at alrports
= IIl. Downstream
Il. Conversion Refining
} Blendwith conventional Aviation Fuel
} Refining of sustainable aviation fuel }  Max. 50% blend, depending on the
} 5 technologies certifiedo supply conversion process
commercial aviation to date (2017)
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Garden Route DM waste disposal
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MUNICIPAL DISPOSAL FACILITIES

\
ED

EN

DISTRICT MUNICIPALITY

Municipality

Local licensed

Green & Building rubble

Currently

Plan to use

Distance from

landfills available Site available use Petro SA | New Regional Site
Regional
Site
) 1 Closure Licence (Robberg) Licenced premises but it is currently used | YES YES ~ 145km

Bitou for bulk waste

Maona 1 Closure licence (Gwaing) YES YES ~ 50km
George

2 {all waste types) 5 licenced, 1 non-licenced | NO YES ~ 100km
Hessequa {longensfontein)

2 Operational Licences | Same site NO NO ~ 125 km
K land {Ladismith & Zoar)

dannalan 2 Closure Licences (Calitzdorp &

Vanwyksdorp)

Mona 1 Licenced (Sedgefield drop off) YES YES ~ 105km
Knysna 1 Closure Licence (Old Place Garden

Refuse Facility)

4 Sites with closure licences |2 Closure Licences (Great Brak & Louis | YES YES ~ 20KM
Mossel Bay (Friemersheim,  Herbertsdale, | Fourig)

Buisplaas & D'Almeida)

1 (all waste types but running | Same site NO still deciding — may | ~ 85km
Oudtshoorn out of space) expand
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Garden Route DM waste disposal

WASTE GENERATING LOCATIONS - DISTANCE FROM
MOSSELBAY

9 Sawmills (10 locations)

3 Furniture
Manufacturers

9 Abattoirs

®@ ®© © O

5 Waste Water
Treatment Works

O Alien Invasive
Vegetation

() 6 Waste Processors

|
| |
10Tkm 0 50km 85km 105km 145km
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Conservation finance & Grants

5 major sources of Climate Finance in SA

Green Climate Fund (GCF)
Global Environment Facility (GEF)
Adaptation Fund

Multilateral donors,i.e. National or regional governments such as Germany, the United Kingdom, (GIZ,
FMO, KFW, EU, DFID) and conservation bodies such (FSC, WWEF, Conservation International, The Na
Conservancy GCTWF)

A South African Government: Green Fund; DBSWaste Diversion Flagship; Climate Finance Facility;
Working for Water; Landcare

o T> T T

BUT!

A Tax, Payment for Ecosystem Services (PE@l&e Addedndustries (VAI) andCarbon Offsetgreate
alternative financial incentives
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TheCOASystem

ATheCarbon Offset Administration SystemDMRE F—=
AlLaunched in July 2020 S e

AT

AAllows carbon tax liable companies to offset up to 10% of
Carbon Tax laibility :

A Currenttax price per tonR127 per ton CO2e

AR135 in 2022 per ton CO2e

A Current regulatory carbooffset pricec R110 per ton
CO2e

A Current demand: 410 million tons CO2e per annum
A Current supply: +3 million tons CO2e per annum

APrimary potential sources of offsets: Chemical processes;

Nature-Based Solutions and Waste*Liable from 1 Jan |
10 2023 Climate Neutral Group@
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Waste Diversion example

ACurrent SA example: Reliance Composting Project in Cape Town established in 2000
delivering +49,175 tons CO2e per annum. =Rb,7 million pa

APrimary focus on organic landfil diversion
A Existingnethodology. AMSIII.F. Avoidance of methane emissions through composting

ATypical project:Controlled biological treatment of biomass or other organic matter is
Introduced through aerobic treatment by composting and proper soll application

AWindrow compostingto ensure aerobic composting by controllindemperature; ii)
oxygen content (O2) and carbon dioxide (CO?2).

20 Climate Neutral Group@®
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Waste & Biomass Beneficiation Conference

Organic Waste Characterisation Study

12 August 2021
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Garden Route District Municipality,
the leading, enabling and inclusive
district, characterised by equitable and
sustainable development, high quality

of life and equal opportunities for all.
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Outline of Presentation

1.Background
2. Purpose of the Project
3. Project Research and Data

Collection Methodology

4.0rganic Waste Stream Data
5. Waste Processing
6. Conclusions and Next Steps
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Background

This organic waste characterisation study was funded by the USAID South Africa Low
Emissions Development Program (SA -LED). The aim of SA-LED was to support the Government
of South Africa to transition to a low -carbon economy by promoting green growth.

Ciska Kruger from Alternative Prosperity Holdings (Pty) Ltd has been appointed by SA -LED to
assist with the process and to compile a final report.

The organic waste characterisation study did form part of a larger SA -LED GRDM project
which was divided into three phases:

A Phase 1: Organic Waste Characterisation Study.

A Phase 2: Framework for decision -making in determining the applicable alternative
technology to use and the projected results/impact.

A Phase 3: Assisting the GRDM in implementing the most implementing organic waste
management solutions.

However, before phases 2 could be finalised and continued with phase 3, the United States
of America has taken the decision not to proceed to fund the SA -LED projected further.

www.gardenroute.gov.za



Purpose of the Project

Data pertaining to organic waste quantities, required to underpin decisions supporting
solutions for the management of organic waste, isnot always readily available .

The purpose of the characterisation study isto provide Garden Route District Municipality
with information about the quantities and location of organic by-products and/or waste
generated within the district in order to inform decisions and strategies around organic
waste management practices and solution within the district going forward .

The study involved six main waste streams namely;
A Waste or by -products generated from Sawmills,
A Furniture manufacturing,

A Abattoirs,

A Municipal Waste Water Treatment Works,

A Household green/garden waste and

A Alien invasive vegetations.

www.gardenroute.gov.za



Purpose of the Project

The objective of the study is to characterise the abovementioned waste streams in terms of type,
volumes, locations, fluctuations, current disposal/treatment method and potential treatment/ process
technologies that could be applied to prevent deposit in a landfill and be utilized as feedstock or other
applications . The long term outcome of this study will also be to determine the best strategy required to
manage organic waste to the benefit of the community through partnerships and to divert reusable or
recyclable organic waste streams from landfill .

In addition the study provides an overview of current practiced waste management/treatment
technologies and processes available within the district that include bio digestion, composting,
rendering, pyrolysis and waste to energy .

The major drivers for alternative organic waste management solutions include among others;
A Diminishing access to landfill and rising cost of disposal .

A National and Provinsional Legislation, National and local waste management strategies and policies
favouring alternative solutions to landfill disposal.

A Environmental imperative : Climate Change -a move towards low emissions solutions.

A Economic : Waste beneficiation potential (additional revenue) . Availability of improved and proven
alternative technology solutions and economies of scale.

A Job Creation .

www.gardenroute.gov.za



Project Research and Data Collection Methodology

GRDM identified all the organic waste stream stakeholders who were invited to
participate in the study (Study Participants). All Study Participants were offered an
invitation to participate in the study and to collaborate in finding optimum solutions
for the district.

The data collection for the initial phase of the project consisted of;
A Research was done and organic waste producers were identified by the GRDM.
A Stakeholders were approached and invited to take part in the study.

A 37 Study Participants agreed to form part of the survey which were visited and
interviewed on the waste generating/ processing sites.

A Survey forms were compiled in a close  -ended format and send electronically to
the Survey Participants for self -completion.

A Collected date were processed and also tested against publicly available
government and research institution data and reports

www.gardenroute.gov.za



Project Research and Data Collection Methodology

Study Participants per Organic Waste Streams

Category Number of waste producing Number of Study Participants
entities invited

Sawmills 9 8
Furniture Manufacturing 4 3
Abattoirs 9 6
Sewage Sludge 5 5
Household Green Waste 6 6
Alien Invasive Vegetatiol NA NA
Waste Processing 6 6
Facilities

www.gardenroute.gov.za



Organic Waste Steams - Data

Abattoirs
(tonnes per annum)

Furniture Manufacturing

SEWINIIS
(tonnes per annum)

(m3 per annum)

Study Proxy

Study Est.(WWWG) Study Proxy
700 24 480 6 544 12 850
132 182 250 000
WWTW (Sewage Sludge) Green Waste Municipalities
(tonnes per annum) (tonnes per annum)
Study Proxy IWMP data  Population basec
data
8 621 8 868 19 278 35 000
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Waste Processing

Technologies currently used Number of End product Municipality
Processors

Composting 3 Compost Albertinia
George
Bitou
Waste to Energy 1 Energy George
Rendering 2 Fertilizer, Animal Feed Mossel Bay
Oudtshoorn
Pyrolysis 1 Biochar/ Animal Feed Sedgefield

www.gardenroute.gov.za




Conclusions and Next Steps

A Organic Waste Management challenges in GRD' A Evaluate technology options.

problematic. A Engaged with Technology, Treatment & Processing
A Data challenges &needs are ongomte providers.

characterisation study is just the first step. A Logistic analysis and identification of collaboration
A Collaboration is needed across industry sectors to opportunities.

optimise opportunities. A Implementing suitable solutions.

A Landfill can no longer be considered as an organic
waste management option.

A There is opportunity in unlocking the waste
economy ( development and job creation)

www.gardenroute.gov.za



Contact Detalls

Morton Hubbe
Landline: 044 - 693 0006
E-Malil: morton@agardenroute.qov.za
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GARDEN ROUTE DISTRICT WASTE
CHARACTERISATION STUDIES
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PRESENTER: JOHAN GIE
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Outline of Presentation

Background
Methodology

Results

WD PE

Available Waste for Beneficiation
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Background

A Lack of Waste Information huge gap nationally

A Waste Characterisation was identified as gap in the 2 nd generation IWMPs of the local
municipalities in the Garden Route District

A GRDM procured the required equipment; pilot study in Bitou Municipality in 2015;
assistance from DEA&DP

A Studies done in Mossel Bay in 2015; Knysna, Hessequa & Oudtshoorn in 2016; George in
2018; and Kannaland in 2019

A May be considered outdated however no new recycling interventions have been
implemented since & recyclable portion assumed to be the same

A George and Mossel Bay Municipalities have introduced a green bag since, but still ending
up at green waste landfills 6 now separated

A Main objectives of the studies were to determine the composition and quantities of
household and business waste collected and disposed at landfill as well as to determine
the quantity of the recyclable portion of the waste going to landfill

www.gardenroute.gov.za



Methodology

A Sample size was determined using the appendixes of the Municipal Waste
Characterisation Procedures, EPA, Ireland o determined per no. of households per sub
area

A Samples (black bags) collected prior to collection; labelled and stored per sub -area
(different socio -economic areas different waste generation trends)

A Details of label was recorded and contents of each bag was sorted into 15 different waste
types, weighed and recorded

A Volumes also determined using average compacted densities of each waste type o
converted to m3 to determine landfill airspace (if separated)

A A total of 4 701 samples / 20.5 tonnes of waste was sorted during the seven waste
characterisation exercises.

A Study excluded recyclable materials of separation -at-source / two -bag programmes
implemented in municipalities & information available reported to municipalities /
information systems

A Did not determine the water content or calorific values of the waste

www.gardenroute.gov.za



Waste Type

O~ WDN P

Soft plastics
Hard plastics
Paper
Cardboard
Glass

Metal

Recyclables sub -total

7
8

Food waste
Garden waste

Organics sub -total

9

10
11
12
13
14
15

Textiles
Wood

Inert
Nappies
E-waste
Hazardous
Rest

Total

www.gardenroute.gov.za

Results

Mass (kg)

1,562.2
1,573.1
1,461.6
1,506.5
1,648.7
666.9
2681.3
5,141.4
1,850.8
2368.3
958.5
194.3
226.0
1,605.8
80.0
104.9
1,975.0
20,555

% of total (GRDM)
7.6
7.7
7.1
7.3
8.0
3.2
40.3
25.0
9.0
35.6
4.7
0.9
1.1
7.8
0.4
0.5
9.6
100.0




Garden Route Domestic Waste Profile

Hazardous
0%

E-waste
0%

Inert
1% /

Wood
1%
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Results

A 41.0% of the waste stream by mass iscomposed of mainstream recyclables (paper, plastic,
cardboard, glass and metal)

A 34.0% of the waste stream by mass is organics, the majority of the organics (73.5%) is
kitchen waste

A Nappies composed 7.8% of the waste stream by mass.
A The results of the waste characterisation exercises were fairly consistent across the seven
local municipalities

A Some variation in results , most notable was in  Kannaland Municipality - lowest combined
organic waste composition (18.1%), the district average is 35.6% - May be due to climatic
and socio -economic conditions

A Knysna Municipality only 3.1% of domestic waste comprised of garden waste d had a
green bag system in place at the time.
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Avallable Waste for Beneficiation

A No accurate waste disposal data available & Domestic waste generation rates have been
estimated based on historic and anticipated population growth of the local municipalities .

A An estimated 110 858 tonnes of domestic waste was generated in the GRDM in 2019 and
estimated 121 101 tonnes in 2024 (GRDM 3 Generation [WMP, 2020)

A Regional Waste Management Facility to be established for disposal of domestic waste
from Bitou, Knysna, George & Mossel Bay Municipalities 6 estimated 76 881 tonnes
generated in these municipalities in 2019 (estimated 85 846 tonnes in 2024).

A Bitou, Knysna, George, Mossel Bay and Hessequa Municipalities have recycling / two -bag
systems in place

A In excess of 20,551 tonnes of material was collected for recycling in 2018/19 & should
increase due to implementation of Waste Minimisation Plans in 2022 onwards (consider
Waste Management Hierarchy)

A Waste Tyre Facility earmarked at Regional Waste Management Facility - high calorific
properties and valuable products derived from waste tyres

A January & March 2017 & 28 610 passenger tyres; 19 558 4x4 tyres; 1000 light commercial
tyres; 2 479 truck tyres; 385 agricultural tyres; 1 464 motorcycle tyres; & 12 OTRtyres.

www'gardenroute.gov.za



Avallable Waste for Beneficiation

A Waste Bureau have indicated that if waste -to-energy / alternative waste management
technologies implemented in GRDM 0 all waste tyres in the Western Cape and Eastern
Cape will likely be transported to facility

A Awaiting estimated waste tyre quantities from the WB
A Health Care RiskWaste managed by private sector & IPWIS& GRWISdata
A Hazardous waste also managed by private sector d no available data

A Excludes organic waste available as per GRDM Organic Waste Characterisation Study

www.gardenroute.gov.za



Johan Gie

District Waste Management Officer
johang@gardenroute.gov.za
Tel: +27 (0)44 693 0006 | +27 (0)84 404 3515
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Ecological Infrastructure in the Western Cape

@ Key message

What the Ecological Infrastructure Investment Framework (EIIF)
is and how it is different to other plans and programmes in
South Africa

@ Content Ecorog,
,~vssW‘ZL?‘E&M‘“E'V':Z’&?'ﬁ‘i?l.“::po
. . . ’"’""”7071 i
a) Brief overview of Ecological Infrastructure (El) SICSIR

b) Overview of the EIIF

c) Investment objectives of the EIIF
a) Overview of the Management Unit Control Plan (MUCP) tool

d) Financial and supporting mechanisms for implementation

Western Cape

Go nment

Envi ental Affairs and
= Deve nent Planning

© Western Cape Government 2012 | W&BB conference 2021



Ecological infrastructure

s ———
Investing in nature to reduce the demand for engineering solutions

@ Ecological infrastructure comprises of the ecological and social components of the system that are largely responsible for the realising of ecosystem
good or services

@ Investing in the improved management or augmentation of these components and their relationships results in sustained or improved ecosystem
service delivery

@ For goods and services that also rely on built engineering solutions (such as potable water), investing in the ecological inf rastructure provides
additional opportunities to  realise improved goods or services. These alternatives are usually:

A High labour , low skill, upfront capital and lead time projects
A Dynamic, and
A Inclusive of other benefits (improved ecosystem = improved wellbeing).

Western Cape
Government

© Western Cape Government 2012 | W&BB conference 2021



Ecological Infrastructure Investment Framework




ElIF: Document series

Modular framework

Consolidated report

Provides rationale, principles and objectives and explores funding mechanisms. Ties all the
deliverables together.

Catchment Prioritisation Report

Documents the process of prioritising catchments for MUCPs, which in turn prioritise
investment into El

Management Unit Control Plans Report
Documents method of using the MUCP tool, including assumptions and limitations

Implementation and Monitoring Plan
To serve as a Monitoring & Evaluation framework that captures feedback loops

Alien Invasive Species Strategy discussion document
Sets out a strategy for eradicating Alien Invasive species in the Province

%ﬁ Western Cape
g ?

Government

© Western Cape Government 2012 | W&BB conference 2021




The EI in the EIIF

El focal areas of the EIllIF

@ Mountain catchments, rivers, wetlands and estuaries

Water security; absorption and dissipation of flood energy; water purification; recreational, spiritual and cultural value

@ Coastal environments

Absorption and dissipation of flood energy; underpins economic activities; purification of water by assimilation; supports fo

od security; recreational,
spiritual and cultural value

@ Rangelands

Supporting local livelihoods; assists in flood attenuation; sequesters carbon; supports food security

Western Cape
Government

© Western Cape Government 2012 | W&BB conference 2021
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oBy 2040, people of the Western Cape

live and organise themselves in a way
that promotes healthy and resilient
ecological infrastructure, so that it
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Water security
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Increased wildfire urbanisation
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Rangeland degradation
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Increased flood urbanisation
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Financial and supporting mechanisms

Funding and supporting El investment

@ Financial mechanisms for improved investment
A Government appropriation
A Water tariffs and charges
o Water Resource Management Charges
o Water Resource Development Charges
o Water tariffs
0 Keurbooms Karatara PES project (KKEIWG)
0 Greater Cape Town Water Fund
A Govt. financial and regulatory incentives

@ Supporting mechanisms
A Use of NGOs to convene and coordinate
A Encouraging markets for ecological infrastructure
A Encouraging markets for beneficiated products
o Biomass and carbon economies project
A Improved data
o Holsloot mapping project

S8l Western Cape

#¥e%J Government

© Western Cape Government 2012 | W&BB conference 2021
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Development of a Strategic Framework and Action Plan for
the Invasive Biomass Economy in South Africa

1. Project context
2. Project objective

3. Project implementation

Project funder: Deutsche Gesellschaft fiir Internationale Zusammenarbeit (Gl2)
Project partner: Department of Forestry, Fisheries & Environment

On behalf of:

A A . Federal Ministry
oy fOl‘eStr')’, ﬁShel‘IeS I Z Peursfhe Gﬁselﬁ“haﬁ % for the Environment, Nature Conservation
A ¥ 4 - ur Internationale and Nuclear Safety
e, & the environment Zusammenarbeit (G1Z) GmbH ' ' ‘
Department. S l | M
7 Forestry, Fisheries an d the Environmen 1 it ) | |
Rz’  REPUBLIC OF SOUTH AFRICA of the Federal Republic of Germany \ ‘ Environmental



A

Project context

Invasive alien plants pose a direct threat to South Africa's biological diversity and

water security, the ecological functioning of ecosystems,and the climate-wise use
of land.

Bush encroachment degrades land and reduces the benefits and ecosystem
servicesfrom grasslandsand savannas

Climate change is a measurable reality that affects all South Africans, the
environment and the economy.

Climate change strategies and policy documents identify alien invasive species
and bush encroachment as a common challenge for climate-smart terrestrial
management and restoring carbon sinks.

A Through an integrated biomass strategy, multiple benefits can be achieved for

. . 4 Federal Ministry
/ fOFeSU")’. ﬁSherleS g I Z Deutsche Gesellschaft % for the Environment, Nature Conservation

mitigation, adaptation and in the green economy.
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Project objective

A Biomass from invasive and bush encroachment species can provide mitigation
and co-benefits for adaptation and biodiversity benefits, while at the same time
supporting the uptake of an economy around the biomass use with the aim to

L& 8 the environment

support the creation of jobs.

The key objective of the project is therefore to develop a Strategic Framework and
Action Plan that identifies and unlocks the opportunities of an Invasive and Alien
Biomass Economy in South Africa that targets problematic alien and invasive

woody biomass through ecosystemrehabilitation .

The establishment of an Industry Platform , the identification of Leverage

Professionals and Communities of Practice will be included.

Business cases for appropriate pilot landscape sites will also be identified that
would help accelerate the implementation of pilot projects for the Invasive and

Alien Economy.

On behalf of:

fir Internationale and Nuclear Safety
Zusammenarbeit (GIZ) GmbH
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Project implementation

A A series of national dialogues with key stakeholders and desktop research will
lead to the completion of a Strategic Framework with an Action Plan

A The project will be executed through 3 Phases

A Phase 1: Desktop study describing the existing invasive and alien biomass
iIndustry landscape in South Africa, which will include the identification of relevant
stakeholders and the identification of key themes that will be used to catalysethe
dialogues in Phase?2.

A Phase 2: Thefocus will be facilitated and participatory dialogues that will seekto
enhance the desktop study with key themes distilled from Phasel, augment the
stakeholders identified, and then identify potential Communities of Practice led
by identified LeverageProfessionals

A Phase 3: In conclusion, the third and final phase will consolidate learnings from
Phasel and 2 into a Strategic Framework and Action Plan for the Invasive and
Alien Biomasseconomy in South Africa.
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& the environment nternationale and Nuclear Safety
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Register as a stakeholder

Selnr.: 079 881 4447 Email: p.buchholz@outlook.com
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Technical and economic pre-
feasibility of biomass & waste
utilization for production of
sustainable aviation fuel
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